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: | with Du Pont ZYTEL nylon resin 
Now, b Zyret nvlon resin, phasti wide variet 
le ppealing shapes nad color « for the ne engineer designir 
4 vwerosol Iwo new ce clopmient ire res] ble for the expat n of cle Oppel 
ra | rst ene cl el | ents te jive for welding two injection-) ldled 
ection tor nga single new t nique has been found 
to be an efficient and sure way of ning plastic section lenables the designe: 
Pe to create an aerosol package in vari ttractive low 
\ new grade of type the second develo; nt. nvlon resin 
type 42, has the optim cosity for extrusion and blow lding. This fabrication 
t (i ill \\ t freed of des ! nd | p ire now pra th il 
\ olded of permeable t pellent ised in aerosol 
ul ! ducts pers] rant nel | il | cqucrs W I] 
own, Make it a point to write today f ore information to Pont de Nemou 
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CHEMICAL 
PROGRESS 


WEEK. APRIL 8-12 


A BETTER AMERICA 
THROUGH CHEMICAL PROGRESS 


it's 


ESCAMBIA 


HEAT STABILITY in Escambia PVC is 


improved to give you better control over color dnft and 
other processing problems. 


And this is only one of the advantages offered you by 
these products of Escambia’s new plant — one of the most 
modern in the industry: 


ESCAMBIA PVC [250 -High mole- 
cular weight, recommended for extrusion of shapes 
and profiles and for calendered film 


ESCAMBIA PVC 1225 Intermed. 
ate molecular weight, particularly adapted for 
supported and unsupported sheeting. 


ESCAMBIA PVC I200 —lowest mol- 
ecular weight in this series, designed for flexibl« 
and rigid sheeting. 


For additional information about Escambia's new resins, 
send us your inquiries on your company letterhead. 


ES CAM BIA CHE L 


Cc oO R ad Oo R A T N 


MADISON AVENUE . NEW YORK 16. N. Y 
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HOW RESIN DENSITY 
AFFECTS POLYETHYLENE PROPERTIES 


The density of a polyethylene is one of three basic 
characteristics which determine the properties of a 
processed part. The other two basic characteristics 
are molecular weight and molecular weight distribu- 
tion. Relationships among the three were discussed 
in Tips, Vol, 2, No. 1 (reprints are available) 

Polyethylene density can range from 0.910 to 
0.965. The graphs below indicate what happens to 
certain properties as density of the resin increases, 
assuming the other two basic characteristics do not 
change. 

It must be remembered, though, that these graphs 
do not give the entire story. Molecular weight and 
molecular weight distribution are often different in 
resins of different densities, so the effects of all three 
must be taken into consideration if the end properties 
are to be predicted. The effects of these other charac- 
teristics on end properties will be discussed in future 
issues of “USI. Polyethylene Processing Tips”. 


Permeability 


PERMEABILITY TO 
GASES AND LIQUIDS 


DENSITY —> 


Resistance to Environmental 
Stress Cracking 


RESISTANCE TO 
ENVIRONMENTAL 
STRESS CRACKING 


DENSITY —> 


Brittleness Temperature 


BRITTLENESS 
TEMPERATURE 


POLYETHYLENE 
PROCESSING TIPS 


Softening Point 
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U.S.I. PETROTHENE® Polyethylene resins are now 
available in densities up to 0.925 and will soon be 
available over a wider density range. Molecular 
weight and molecular weight distribution can also be 
varied at will. 

U.S.I. technical service engineers will be glad to 


' work with you to determine what resin characteristics 


can give you the properties most suitable for the 
polyethylene product that you are making — or plan 
to make. 


cuemicats co. 


Division of National Distillers 
Products Corporation 

99 Park Avenue, New York 16, N. Y. 
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PROGRESS THROUGH STANDARDS 
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and how DME helped” 


Che history of economy in modern business has been D-M-E was able to produce and supply high quality 


directly related to the history of Standardization. One Standard Mold Bases to mold makers and molders at 


of the major elements affecting the economic produc- such great savings in cost and time that the benefits of 
tion of finished plastic parts is the high initial cost of Standardization were quickly realized by the Industry. 
the mold. A progressive step in reducing mold cost, Today D-M-I 


without sacrificing the high quality required, has been of Standard Mold Bases, from 9° x 8 to 235,° x 351), 


produces twenty-eight different sizes 


ay successfully achieved through Standardization. in either D-M-E No. 1 or No. 2 Steel, with a wide 
“a ; range of cavity plate thicknesses to satisfy the diversified 
aq When D-M-E originated Standard Mold Bases and 5 yt 


their component parts in 1942, it provided the answer 


to the rapidly growing demand for high quality molds 


demands required. In addition, over 2,000 finished com- 
ponent parts of the same high quality are available to 


provide additional savings in service as well as in the 


that would maintain and promote the economic ad- product 


vantages of plastic parts. 
| | Properly engineered Standardization puts the accent 
Through large volume purchases of quality steel in on Economy. When you “Specify D-M-I 


Quality, Service AND Economy! 


" you get 


standard sizes and specialized production facilities, 


ie DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook 1-1300 
Contact Your Nearest Branch FOR FASTER DELIVERIES! 


for 
QUALITY ... 
SERVICE... 
ECONOMY! 


HILLSIDE, N. J. (wear NEWARK) 1217 CENTRAL AVE., ELIZABETH 3-5840 
CHICAGO 51, ILLINOIS w. oivision srreer, cowumBus 1-7855 
[= cuevetaxo 0.-D-M-E CORP. so2 srooxpank 1-9202 
LOS ANGELES 7, CAL. 3700 sourm main ADAMS 4214 
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Trailer components made by STRICK PLASTICS 
from RCI POLYLITE RESINS 


In small parts or something as big as a whole trailer PoLytrre 


@ Fortwo important reasons the Strick Plastics Division 
of Fruehauf Trailer Company. Perkasie. Pa.. makes a 
wide range of trailer components from RCL PoLyiirt 
polyester resin. 

First. the strength-weight ratio of these reinforced 
polyester parts is superior to both aluminum and steel. 

Second, the K-fa ‘tor of heat loss through these plastic 
components is a small fraction of that for aluminum or 
steel. This advantage is especially important in reefer 
construction. 

In “reefers”. plastic components also eliminate the 
danger of cargo spoilage from wood stringers that have 
become rotted, pest-infested or odor-contaminated. 
Plastic parts made with PoLyLire resin do not rot ot 
attract pests. They are durable and easily cleaned. 

\t RCI we have three lightweight. plastic trailers that 
were made for us by Strick. Entire exterior, interior 
and all structural members of these insulated vans are 
made of reinforced RCI Poty ire polyester resin. 


construction can offer you advantages. too. Do you want 


weight strength Durability Easy maintenance Bright built-in 


colors or translucence 7 Write to RET about Potyirre for 
products. Ask for Booklet A. Reichhold Chemicals, Ine., 
Building, White Plains, \. Y. 


Creative Chemistry Your Partner im Progre 


VISIT THE RCI EXHIBIT BOOTHS 338-340 


PACIFIC COAST 
PLASTICS EXPOSITION 
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SHRINE EXPOSITION HALL, LOS ANGELES 


channels made of Strick 


cor® glass-reint 
RCI POLYLITE polyester resin 
Not a single case of fatig 

failure in two years Ve 

the-road testing 

i Ceiling lining and shear sheet 
made by Strick from POLY f 
and glass cloth or mat lami 
nates up to 50° x 10( 

3. Translucent skylights of ve 
high impact strength Lami 
made of polyester resin wit 
45% glass reinforce 

4c rrugated side lining tl 
orwithout tted edpe id 
of fibrou 5 pla 
POLYLITE. Strick offer 
panels with either vertica 
diagonal corrugat 

> Lining pane made 
Lamiclad® trom POLY 
plywood laminate f 
cellent impact and 
properties 

6. Strick all-plastic trailer de 
4° and 6” thick made of re 
forced POLYLITE resin in 
up to 44” x 106 

/. Door framing ide by St 
of reinf ed | yl 
hat p to 110 j 


il- 


High impact strength...Low heat loss in... : 
in 
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ear | 
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THREE YEARS IN CORROSIVE 
SERVICE WITHOUT MAINTENANCE 


That's the record established by reinforced LAMINAC® 
polyester resin in venting service on alum digesters at 
Cyanamid’s Warners plant. The carbon steel breech 
(left) in an alum evaporator required frequent main- 
tenance, failed after less than three year’s service. Glass- 
reinforced LAMINAC stacks (right) in even more severe 
alum digester service, have needed no maintenance in 
more than three years. The LAMINAC units cost less in 
the long run, and were easier to erect and assemble, 
using either telescope joints wrapped and polyester- 
welded on the site, or flange-type joints. 


ATTRACTIVE, AIRTIGHT CASE 
FOR STICK COLOGNE 


Six new scents of Avon Stick Cologne are packaged in smartly 
styled, practical cases molded of BEETLE" urea molding compound. 
Cases have a white base with contrasting closures in a different 
color for each scent. Airtight, the BEETLE Case stops evaporation 
of the cologne. Yet the closure opens easily, and with a twist of 
the wrist the stick pops up for use. The case resists alcohol, essen- 
tial oils and chemicals as well as staining from perspiration and 
grime, which wipe off easily. 


FUNCTIONAL HANDLES GRACE CARAFES 


Any dining or butfet table would be graced by this attractive 


carafe with its stylish, beige-colored handle molded of CyMEL* 


melamine molding compound. Elegance and function are com- 
bined in the handle, balanced for easy, comfortable pouring. 
Harmonizing with the carafe’s gold decoration, the molded-in 
color won't chip or wear off. In keeping with its function, 
CyYMEL is exceptionally strong, resistant to heat and flame, 
and stays cool even when the carafe, made by Club Aluminum 


Products Company, ts full of hot coffee. eee eet 
ees AMERICAN CYANAMID COMPANY 
- J a PLASTICS AND RESINS DIVISION — CYANAMID 


32D Rockefeller Plaza, New York 20, N. Y. 
In Canada: North American Cyanamid Limited, Toronto and Montreol 


Offices in: Boston - Charlotte - Chicago ~ Cincinnati - Cleveland - Dallas - Detroit 
los Angeles - New York - Oakland - Philadelphia - St. Lovis - Seattle MATERIALS 
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production rita of Formed 
Door Liners with 


Here is a doubly critical operation of sheet extrusion and 
final vacuum forming of impact-proof refrigerator door 
liners. Quality requirements for these finished liners are 
high! The raw material must extrude sheets that are 
easily vacuum formed into complex die shapes. At the 
same time, cycles must be rapid. The refrigeration end 
use requirement demands an odor-free styrene. But most 
important, high vacuum forming temperatures cannot af- 
fect basic strength of the finished door liners! These are 
rigid specs for any material 

Ina recent run of 7,350 liners, Lustrex Hi-Test 88B met 
and exceeded these requirements. Paul Schmidt, Chief 
{ th 


Thermoplasth Kenyrineer e Panelvte Division of 


St. Regis Paper Co., reports, “Working with extremely 


complex dies, sheets extruded from Lustrex Hi-Test 8&8B 


LUSTREX HI-TEST 88-B 


vive us excellent resilience and constant tlow regardle 
of high heat eveles ranging from 350 -500°F. In addition, 
resultant strength characteristics are maintained at a 
steady peak level.”” The finished vacuum formed Lustrex 
liners also pass the “slam door test’ an over-loaded 
slammed shut thousands of times to simulate vears of 
actual use. Performance like this cuts rejects at the 
sembly level to a fine minimum... proof ayain of Lustres 
performance and economy 

Investigate the moldability, strength and economies of 
Lustrex Hi-Test 88B for your next difficult requirement 
Write for com] lete technical 
data to Monsanto Chemical Com 
pany, Plastics Division, Room 
1871, Springfield, Mass 


FEWER REJECTS—HIGHER RESIDUAL STRENGTH PROVED nene 
STREX 
Plastic 


THE MARK OF QUALITY 


~ Precise temperature control 


BARBER boosts capacity of 


Wheelceo 
Instrumente 


moliding machine 


Preplasticizing unit on these Watson-Stillman molding machines in- 
creases capacity up to 90 ounces. Unit heats material to a plasticized 
state and delivers it to the injection cylinder ready for molding. Out- 
standing user benefits include: shorter molding cycles, improved shot 
thickness control, lower injection pressures, and greater uniformity in 
material and coloring. 

Latest type heating cylinder of the PE-64 machine depends on six 
Wheelco 400 Series Capacitrols for precise; continuous, multi-zone 
temperature control of the internally heated torpedo. Extreme accu- 
racy and dependability of Wheelco Instruments makes them ideal for 
across-the-board installations in the plastics industry. 

Survey the plastics industry — either quickly or thoroughly — and 
be convinced that Wheelco leads in instruments without any shadow 
of a doubt. Then, call your nearby 

Wheelco field engineer for the quickest 

and best solutions to your temperature 


control problems. 


+ 


BARBER-COLMAN COMPANY 


Dept. O, 1575 Rock Street, Rockford, Illinois, U.S.A 
BARBER-COLMAN of CANADA, Ltd., Dept. O, Toronto and Montreal, Canada 


W ot nan PE-64 preplast zina-type injection 
+ 
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ERX 


new higher-quality cyclohexanone 
from a new basic source! 


NADONE is the brand name for National Cyclo available in tank cars or drums from our well-situ- 


. highest quality volume produc tion ated plant at Hopewe I], Virginia. 


hexanone 
cyclohexanone offered. Minimum purity 99.0° 


Working samples of NADONE are available to { pt 
National Aniline now gives the resin, plastics, coat show prospective users its exceptional quality fe 
ings and chemical industries a dependable new 
source of supply. Production is fully integrated Bulletin 1-19 gives properties, reactions, suggested 


within Ailied Chemical and volume is treely uses and bibliography. Use the convenient coupon 


NATIOKAL ANILINE DIVISION 


40 RECTOR STREET, NEW YORK 6G, N. Y. 
Akron Atlanta Boston Charlotte Chattanocga Chicago NAME 
Columbus, Ga. Greensboro Los Angeles New Orleans Philadelphia 
Portland, Ore. Providence Richmond San Francisco Toronto POSITION < 
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course . ether color . 
Color bre sir businesd 


ghout the compound . . . and a little goes much Me 
further than ordinary mixtures. So your end ee 
and costs less, too. And when you re-order, you 


uniformity, same ecc 


of wrestling with costly a | 


yourself or putting up with mixtures 

oroduced by other methods, call in an ADP specialist. 
cl. He will work closely with you on an individual bai 
5 business is Ours is 


DISPERSED PIGMENTS 


MORRIS BUILDING, PHILADELPHIA 2, PA. OF ACHESON INDUS 
Coast Distributor: B. E. Dougherty Co, Los Angeles 21, Hii Mis 
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TURN OUT BIGGER MOLDS 


--- AND DO IT FASTER 


to serve the customers of Newark Die 


The new machine tool facilities of New- 
ark Die Company are housed in a modern 
building that is designed throughout for 
the efficient handling of molds in really big 
sizes. Floors are constructed to withstand 
heavy loads. Overhead cranes and other 


up-to-the-minute materials handling equip- 


ment keep big molds moving smoothly 
through the plant. 

This plant expansion has greatly increased 
our ability to provide prompter, more eco- 
nomical service on molds, hobs and hob. 
bed cavities — with even greater accuracies 


than ever before. 


Write for articles on Solving Big Mold Problems and New Revolutionary Type Injection Molding Machines. 


22 SCOTT STREET, NEWARK 2, N. J. woe AS 
Phone: MArket 2-3305 


NEWARK 


one 


The high gloss quality of the polvethylene sheet is evident The heater is drawn forward over the polvethyvlene sheet 
reas it is placed into the clamping frame of the vacuum- with the bowl mold in position. The diameter ot this mold 
orming machine is about eight inches. 


Phe clamping frame descends, draping the heated polyethylene sheet over the bowl mold before the vacuum is applied. 


>. 


ry.’ 

lirst polvethylen mnaterial 
for sheet extrusion and vacuum or thermo-torming is being 
produced by Bakelite Company 
DF D-4030, This deve lopmi nt is the result of an investi 


gation of this promising new field by Bakelite Company 
| | 


Spec ally compounded 


the designation 


Research & Development Laboratories 
It can be fabricated most rapidly by modifying equip- 


ment now being used for continuous in-line extrusion and 


vacuum forming of stvrene 
While DFID-4030 is still new. laboratory and field expe 
rience has already shown that its production and perform 


wide 


ance properties will fit a range of applications, of 
which houseware s offer a prime example \mong the ad 
Vantages are 

High molecular weight —as evidenced by low melt index 
\veraging approximately 2.0, this gives improved resist 
ance to stress cracking 

even during deep-draw formings, DFD 


Superior gloss 


1030 maintains a superior and finish 


Unlimited colorability—a cony 


piete dispersion ot color 


Stre iking can be achieved 


Since color is an integral part ot the product it will not 


ants and the elimination « 


scratch chip or wash off 
Rapid, trouble-free processing —with freedom trom skin 
ning and chatter marks 
Other important properties are covered in the table 
opposite 

\ continuing development program is being conducted 
by Bakelite Compaiy to study new equipment and tech 
niques that can be used with BakeLrre Polvethvlene Com 
pound DFD-4030. As a result of studies carried out at the 
Extrusion Materials Laboratory. the technical staft is pre 
pared to assist fabricators in developing or altering equip 
ment to handle this material, For technical information o1 
WY-171 


assistance, write De pt 


BAKELITE COMPANY, 


The Ranks and the Tref \ ] 


extrusion 


Facts about BAKELITE Brand Polyethylene DFD-4030 


TYPICAL PROPERTIES OF 
POLYETHYLENE COMPOUND DFD-4030 


Values obtained from extruded sheet 


Melt Index g. 10 min at 190 deg. C. (D1238 52T 1.7 —2.4 
Specific Gravity (D792-50 Method A 0.92 
Durom r Hardne D’ Scale (D676.49T 40 at 75deg. 
8 140 F 

Tensile Strength (D412-51T psi 1800 
Per Cent Elongation (D412-51T 550 
Stiffness Modulus (Torsic D1043.51) at 23 deg 22,006 
Impact Strength .D256-54T ft-It of tct lé 
Heat Distortion Temperature (D648-45T t 264 p t F. 12( 
Brittle Temperature (D746-55T 

80 per cent non-f ure jeg. C 80 

50 per cent non-failure, deg. ¢ 10¢ 
Coefficient of Linear Expansion (D696-44 

at 75 deg. F jeg. F 3x104 
Coefficient of Thermal Conductivity 

ca sq. cm sé cm deg. C 8x104 
Sp f Heat yr. deg. ¢ 0.53 
Heat of Combu al 11,00¢ 
Coloring Properties Unl t 
Water Absorption (D570.54T 

per cent ga in weight in 24 hours) 75 deg. F. 0.01 Maximum 
Volatility Los 72 hours at 82 deg. € 0.0 Per Cent 
Volume Resistivity (0257-547) at 25 deg. x 107 ohm—cm 
Die tric St jth D149-55T t 25 deg. C. 1000-1100 volts mi 
D pat Factor D150-54T t 25 deg. ( 1MC 30x10 5 

50 MC 30 x10 5 

Dielectric ( tant (0150-54T t 25 deg. ¢ 1MC 2.3 


50 MC 2.29 


4 Division of Union Carbide and Carbon C 
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12nd Street 


New York 17, N. ¥ 
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FIGURE 3—Figures 1, 2 and 3 show typical static 
dust patterns on nontreated plastic surfaces as 
reproduced by Dow process using fluorescent 
pigments and ‘‘black light"’ 


) ) 

DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 


PRACTICAL ANSWER 
STATIC DUST COLLECTION 


DOW RESEARCH SHOWS HOW TO SPECIFY PROPER TREATMENT 
TO ASSURE DUST-FREE POLYSTYRENE SURFACES 


FIGURE 4— Here the same ‘‘black light’’ technique 
shows the absence of static charge on plastic 
surfaces destaticized by new method 


AMERICA’S FIRST FAMILY OF 
POLYSTYRENES 


GENERAL PURPOSE 
N 666 
665 (Extrusion) 
688 (Easy Flow) 
N 689 (Easy Flow) 


HIGH IMPACT 
N 475 
N 429 (Extrusion) 
N 777 (Medium Impact) 
4 440 (Heat Resistant) 
N 480(Extra HighImpact) 


HEAT RESISTANT 


1 683 
700 


YOU CAN DEPEND ON 


Static electricity which attracts and 
holds dust has long been acknowledged 
a problem in the manufacture and use 
of plastic products. 

To overcome this behavior, Dow 
Plasties Technical Service developed 
new techniques for obtaining, observ- 
ing and recording dust deposits. With 
these tools. Dow research explored 
hygroscopic chemicals that render the 
other 


surface hydrophyllie or, in 


words. that destaticize it. 


\ method was developed and con- 
clusively tested to provide freedom 
from static for long periods of time. 
This method includes dipping, spray- 
ing or otherwise coating moldings 
with a dilute detergent solution that 
reduces electrostatic charges to levels 


that prevent dust pic kup. 


FREE BULLETIN 


\ list of suitable compounds to- 
gether with further information on 
this subject are contained the 
bulletin, “Static Dust Collection of 
Plasties’. Address: THE DOW CHEMICAL 
company. Midland, Miehigan 


Plastics Sales Department PL1540J. 
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New Gating for Acrylics . 


J. F. Moore 
Rohm & Haas ¢ 


... “tab gatine™ is the use of a tab or 


vestibule in place of the usual gate... eo 


molten plastic enters the tab from the side 


through a restricted entrance. Advantages 


can include lower mold cost and better 


physical properties in the molded part... . Figure 1. In this “tab-gate,” plastic flows left to right 


i HE CONSTANT SEARCH for “a better way” to pro could be developed that would give good fi nimiu 
© duce njyection molded part good quality ané welds and talls over and around characts 
rit ng p I ind good dimet t\ \ 
( rie ) ine ena sers nrinnage Var} | the ry nad 
Het veal vas that a higher material temperatut ne 
! ( part study and practice wa called “tab gating 
One of the as requirement n the molding of y 
crylies is to deliver material sufficiently -hot and fluic Tab Gating | 
the mold cavity, Acrylics are relatively viscous pol) Figure 1 shows a typica ngle cavity tab 
ne liring careful contro mold, The normal methods of gating tl part woul 
of the gating and runnet? Vsten n order to obtain the he either to use a far type gate an inch or more wid E 
seca ister and physical properties. It is very de or a three-plate mold gated acro the top of the third % 
plate, through a sprue bushing or well into the sid 3 
PUR the molded part. The latter involves a higher mold 
plus the loss of material in the long runner and spi 
molding stresses which are difficult to remove 
nealing. 
Trial and Error With tab gating a small gate is cut between the — 
The present practice of gating has been developed ball end of the full round runner and the tab, which is 
y year f “cut and try”. Se il excellent books have directly connected to the cavity wall where the gate is 
een written by qualified authors on the subjects of flow normally cut. The small gate builds up temperature by ‘ous 
theory, mold construction and physical properties of restriction, and causes the hot plastic material to impinge 
molding materials. Few if any, however, of these articles against the blank wall of the tab, The plastic front is 
g any useful informa thods of gating th smoothed out and fills the cavity area with an even flat 
part, This problem is usually left to the individual molde? flow of plastified material. This eliminates the jetting or 
Different molders using the same cavities have been abl racing caused hy gating directly into the cavity by usual 
hem in differet al rroduce acceptabl means, 
parts The tab gate (for a 17 inch televisior plosior " 
! gi ! » the cavity shield) shown in Figure 1 use in actua te | 1 
trea per | ng ithout elds ybles vl Vide vith a U.000 and Phe ! ! ! 
r surface splasl he gate ge enough and runners ull round, The tab 0.125 O.500 1.125 
ind sprue at t gate small, the found that ver thar rmal plunger | 
emp ature tne ! used, since the re ricte pate ina | 
ylunger pressure ised patter? the tal ed the ad ea ! 
e If pl the part sou pir S used ‘ 
reased rit { i> I irea al not = i! to the ‘ 1 
arts e! ecome more aegat th a sat filled parts and tnere! ! 
factory Tinishned appearance KnocK-out pins to eject 
Wit mproved physical properties uppermost It might be nointed out that some molded 5 
mind, it was felt that a different method of gating acrylic this type tend to sti n the femal 
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° ge because of part design and inability to admit air behind 
the part. It is interesting to note that with tab gated 


parts of this nature, even though the parts may stick 


slightly and the gate fractures as the platens open, the 
r — molded part remains intact and can usually be saved 
{ j for production. Another interesting feature is that ru 
\ 4 ners and sprue bushings may be fed back into the machine 
. SJ by merely breaking the runners from the tab, without 
5 contaminating the clean material in the hopper. No con 
. f 4 tact with saws or cutters is required and the runners 
are kept clean. The operator should, of course, uss 


gloves. 


Figure 2. Two cavity mold for name plate. Tab Gates for Multiple Cavities 


~ Figure 2 shows a two-cavity tab gate layout. This 


was the original gating layout for the study, and the 


fi mold ran very well, Trapezoidal 0.343" runners wer 
iB used, The gate is 0.125” x 0.187” x 0.187” land. The tab 
is 1.0’ long x 0.848” wide x 0.187” deep 
Figure 3 shows a two-cavity tab gate layout that 
J 
a was converted from conventional gating to overcom: 


high crazing sensitivity of the part when painted, splash 


“ on the surface and short shots. Note that the part is 
gated under the edge of the very thin wall section, so 
that the original gating area was restricted to about 

0.060" x 0.375”. To follow the pattern stablished in 

Figure 2 it would have been necessary to cut tabs into 

sr the sidewails of the part, recut the runners, weld up 
9 the old runners and gates and then polish the sidewall 
a gate area after molding. Instead, the molder made two 
4 right angle turns with the runner and gated directly 
into the center of what remained of the old full round 

Figure 3. This two cavity name plate mold was converted runner. This different approach to tab gating worked 

from ordinary gating to tab gating. very well, producing better parts with less craze tendency, 
4 at lower molding pressures and cylinder temperatures. 
; Specifically, the tab size is .500" long x 0.575" diameter. 


The gate into the tab is 0.050" x 0.100” with a 0.080 


land. The gate from the tab to the part remains as above. 


With some experience in gating single and two- 


cavity molds, it became desirable to devise methods of 


mn = J 

Js gating four-cavity molds. A “bridge” type tab was worked 


- "Se out by cutting a single tab between two cavities. The 
s c @) 6 gate is located in the center of the bridge tab and in 
1. 7 a direct line, if possible, from the sprue bushing, Figure 
1 shows a 4-cavity clock dial mold gated in this manner. 

The tabs running between the cavities are 0.875” wide and 

< | 0.060" deep, The gates feeding these tabs are 0.060" Xx 
& 0.060” with a 0.070” land. The runners may be parted 


: Figure 4. “Bridge-ty tab gates ina four cavity mold. from the tabs and the tabs easily removed from the 


molded part by the use of a hot knife or slitting saw, 


i | leaving a finished, chip-free surface. 
| 


More Than Four Cavities 


: | In multiple-cavity molds (over four cavities) it is 
— , ner} not always possible to gate at right angles to the tab. 
; It is feasible to cut the tab extending out from the cavity 
fi WA -_~ ; as before, but the gate in this instance is cut into the 
end of the tab between the straight full round runner 

NN and the tab, Figure 5 shows a typical mold layout for ? 
f this type of tab gate. It is not as desirable as the right 
; — angle gate but satisfactory. In this example the gate is 

. | | 0.080" x 0.080” with a 0.070” land, The tab is 0.500 

| long x 0.281” wide x 0.150” deep. 

Xs In a further study of multiple-cavity molds where 
the secondary runner layout formed an “X” design, it 
was found that the four inside cavities showed bette: 
Figure 5. Tab gates can be angled for eight cavity mold. fill properties and less variation than the four outsid 
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Figure 6. The H-type layout for an eight cavity tab-gated 


mold. 


e hot material as it flows through the runner Figure 7. Conversion of existing mold to tab-gate gave 
better parts, increased production. 


Mold Shrinkage 
It 


nas heen observed thie field 


erally, runner ‘ a tab gates differ in their shrinkage facto ron 


nem, hay worked ou paced a PoOsivior we molded vith conventiona gating 


thirds of the length of the fu round runner trom the hrinkage factor usually applied to acrylic 0.004-0.005 


re ca \ pure shi \ now n ne} Some tab vated part for vhich the mola 
‘ vas mace nm an existing horn button mold \ ; izured at 0.004-0.005 ner inch have taken on 


lie te?) ee r wre ‘ 
HOCK n dlamete and One vas placed neh It elleved that tab-gati 


n the 0.3875" diameter runner. This change produced tabilizes the molded part it 


. 
narte w } hy er surface ide? 
nore stress arts, W 1 urtac and, incidel pressure isually equ red to f thie CAVITYN 


tally, increased productior 
In the ease of a multiple-cavity mold using forked thet the mothod of dsncrihed 


Y” secondary runne} to piace cavitie ide by side tre mode ina materia manutacture? to reduce thre 


urther study of mold shrinkage is needed. It 1 ye i 
kage recommendations now given echnicu 
runner only. The block as manuals to a more concrete figure. It is realized that 
placed in such a mold eliminated the “Y” close-off different shaped parts with varying cross sections require 


normally encountered in a hemispherical shape as a re- different mold shrinkage allowances. The location of the # 


sult of racing of the first material around the rim. gate in the molded part will also change the shrinkage e 
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AY 
necessary t keep in mind ¢ lesirability of equa ng i 
4 
tne runnel listance ea tv to the sprue Also, \ 
ft) 
ng and oling ? a straight ! And 1inallv, experience jt 
had indicated that moldability and finish are improved = © hie | i 
eating at right angles to t tab rather thar nto the 
end or at any other angl j | | 
| 
The result Vas a unitorn a it which, to Vant i} 
iu 
f a better name, is called an “H” runner design, since j | ; 
he secondary runners igges na shape This design off. 
> eas for the mold maker t since a mi ne “0% 
euts are at YU to eac] ot TI the cavities can De —— O 
ned up in a uniform, geometric patter Figure 6 shows / 4 
99 | \\ | 
a typical “H” type runner layout that molded very we \\ \ ie 
It combines good molding vitl east of de rating and =—4 | 
= 
handling as the molded shot is ejected from the machin 
\ | \ > 
Runner Blocks | 
/ . 
sind t i pes I These cx f tal 
itine by tl Net ec ed. et ther sa eed fo 
= | 
thoads Otani yr pnvVsica properties and | 
ul - 
ette ibility le ited by convention \ 
i methods M S OT this ie multiple-cavitv he ! JA} 
uutton molds, reflector mold rregular hemispheres, he | 
bubbles, market ehts a ( es | parts of this type 
the flattening effect of a tab of no help in gating ) 
The greatest problems presented are welds due to deep ue 
embossing, deep legend on aracters; “Y close-oft 
vVhere materia iround a rim: and drastic changes 
if cross section. When such cavities are hobbed, a varia A 5 | { tf pr ats 
tior f a few thousandtl n the depth of draw could 4 
cause non-uniform f of the parts. This requires mucl : 
changing of gates and land lengths, and often a depart 
ture from the uniforn gat: s desirabl ! $ 
muitiple-cavity mold layout r 4 
It was felt that a restriction along the ne of flo - ; "7 _— $ 
if the hot plastic materia vould do two things: 7 . 5 
1. It would reheat the plastic material. by narrowing ; q ‘ 
or restricting the flow ist prior to entrv into the f 
nold cavity. This would giv mproved physica 
| 
be reduced, with a consequent decrease in the . 
POSSIDINItY ot packing. 
sp 
cha 


iiue f ome degree, Other factors that affect shrinkage 


ibstantially are mold temperatures and piston 


Delta Wing Runners 


It hi een the practice for many years to lay out 

s-( ty mold with a main runner off the sprue bushing, 

el econdary runners facing forward at an average 
ingle of 25-350 At the end of these secondary runners 
gate cut into the cavity wall, located in a position 
nin velds and other defects. In the study of such 
inner layouts and the “X” type tab gate as well, it was 


ind that as the plastic moved forward in the main run 


bleeding” of plastic material 


ner a certain amount of 
ccurred into the secondary runners, The secondary run 
t the sprue filled slowly as the material moved 
ward to the end cavities. Later material “bled” into the 
nd runnet By this time the set of secondary runners 
t to the sprue bushing were almost filled. Finally, as 
rressure built up in the system, all filled. Such a condition 
iused uneven filling of the cavities with resultant vari 
itions in mask fit, weld lines and splash. Secondary run 
ers cut perpendicular to the main runner are only a 
ght improvement. In order to equalize pressures in the 
cavitie n this type of mold it is necessary to vary in- 
dividual land areas and gate dimensions to equalize fill. 
rh produces variations in gate set up time at the 
everal cavities, causing irregularities in size and quality 
e parts as well as sticking, 
In an effort to combat this problem, the flow of 
ilastic was carefully checked in a mold in which the 
inner pattern was reversed, so that the secondary run 
ners faced backward or toward the sprue bushing. This 
unner pattern has been called “delta wing.” It was found 
ie material would now fill the main runner fully 
«fore branching out to the secondary runners, The secon 


lary runners then fill evenly so that the cavity areas also 


ently and simultaneously. Thus, it is not necessary 
yntinually to balanee land areas, gates, and runners to 
best quality parts. Figure & shows such a mold 


Figure 8. The “delta-wing’ runner pattern for tab- 
gated multiple-cavity mold aids in even filling of secon- 
dary runners. 


As a corollary to this investigat f inner layout 

ve Nave never seen good resuits from a siX-cavity mola 
wherein the secondary runners branch off the main runnet 
In such layouts it is the usual practice to place two cavities 


directly opposite the sprue bushing. These two cavities are 
always favored in the fill pattern. We have tried all of 
the gating procedures described with little success. Molds 


run better in two, four or eight cavities 


Testing Moldings for Quality 


A test has been devised to check e stress in acry 
molded parts, as molded, and as annealed. This test i 
volves simply dipping the parts in ethyl! acetate and ob 
serving them when removed, The test technique soa 
follows: 


1. The molded part under test and solve Lr 


maintained at 25 C 


2. The molding is immersed in the solvent fo 
a. Two (2) minutes for Plexiglas V, o1 
b. Fifteen (15) seconds for Plexiglas VM and Vs. 
3. The molding is air dried for three to five minutes. 
1. The molding is examined for crazing and cracking. 
NOTES: (a) The moldings should be relatively low 
In moisture content 

(b) The ethyl acetate should be pure 
and free of foreign matter, 

(c) It is important that the allotted in 
mersion time is not exceeded as th 
damage the surface of the molded part 
severely, 

(d) The tested parts must be discarded afte) 
eXamination. 


ment of molded 


This test has been applied to an asso! 

parts collected from molders. The results indicate that 

1. Although well molded parts will not craze whet 
dipped in the ethyl acetate bath, poorly molded 
parts will readily craze when immersed. 

2. A properly annealed part will not craze when sol- 
vent-dipped. The annealed part should be cooled to 
room temperature before being immersed, other 
wise the part will craze severely and, in some 
cases, rupture. 

The test technique described abows s submitted as 
promising answer to the need for a quick means of dete) 
mining the probable quality of an acrylic molded part. 
Ethyl acetate was chosen as the solvent after the chara 
teristics of a number of crazing agents had been com 
pared, There is no information available to correlate the 
results of this test with the service life to be expected 
from the parts. Such information would be extremely valu 
able, but could be obtained only by following the history 
of a sufficiently large number of moldings. We believe that 
the test can establish whether one molded part is a bette) 
molding than another. Without additional experience the 
test cannot label a given part as satisfactory or unsatis 
factory. 

In the various molds we have converted from con 
ventional gating to either tab or restricted runner gating 
we have had the advantage of testing parts for craze ré 
sistance by the ethyl acetate test. Conventionally gated 
parts craze, generally along the line of flow, in the stan 
dard immersion time. Tab gated parts did not craze in the 
standard time and some parts did not craze even afte) 
immersion for 6 minutes. Some slight checking occurred 
at the sawed edge where the tab was removed. The usua 
surface-destroying action of the ethyl acetate was not ob 
served in the tab-gated parts even at 6 minutes 


(Please turn to Page 56) 
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Controlling Effects of Moisture on... 
Molded Nylon 
W. B. Happoldt, A. J. Cheney and E. M. Lacey 
BE. du Pont de Nemours and Co., In 
A LL NYLON RESINS are hygroscopic and v abso tion on ss of wate mportant in that these dete 
moisture from t r surrounding int n equ nine how rapidly parts react to change noel ronmenta 
briut condition reached, Ones t equilibriun the conditions 
moisture content \ chang: niv the environmenta The rate of absorption of Watel ‘Trt 
conditions chang: The rate rf absorptior fo? most Shownh n Figure Ot course, a thi ection \ react 
moldings is ow because ‘ exposed equilibrium more rapidly than wi a thicker one Al se 
small. This is in contrast t ’ ns rowder ere the parts immersed in water will absorb faster than = d: 
surface area irge and ‘ sorptio more rapid those exposed to air. The equilibrium moisture conte? 
Since moisture content nfluence oth the properties aries with the moisture content of the environment and 
and the final dimensions of the mart 1 = most mportant s about 5.5 per cent DS weight in water and appront 
to consider these effects in design work mately 2.5 per cent by weight in air at oO) per cent 
In many cases parts made of nylon are required relative humidity, 
to meet close dimensiona AIthous! The equilibrium water content is determined only by 
the dimensional chang t nvironment occur witl the relative humidity of the surroundings and not 
all tvpes of nvlon, the bu ff these applications are affected by the temperature, A part that has reached 
siatiliad fron “Tvtel” 101 1 resin. therefore, the equilibrium will contain approximately the same amount 
lata given \ be on this type of polymer. Whethe 
these requirements are necessary to the satisfactory lee 
performance of the part can only be determined by test | 
or by comparison with similar previous applications 
If close tolerances are required, the question then arises  — | | } } i 
vhether the parts should be sed as n led, should be 
annealed, or possibly should be moisture conditioned 
Data on the rate of moisture absorption and. the 
effect of this moisture on dimensions are given. Various 
methods for getting wate nto nvio ! reasonable | 
ength of time are explaines tlong with the advantages 
and disadvantages of each. | hasized that 
treatments are only recommended where the presenc 
of moisture in the nylon or the esulting dimensior 
stabilility is absolutely necessary 
Rate of Moisture Absorption ; 
It is important that the polymer be dry during 70-2504 
molding in order to produce parts free from such de 
fects as voids or splay marks, Because of this, parts | 
taken directly from the molding machine will normally | | | a 
contain less than 0.3 per cent moisture by weight. Thess 0 72 
parts whet ex posed to all vate! \ then absorb 
moisture the in nt vate ncrease int DAY 
an equilibrium condition is reached. The rate of absorp Figure |. Rate of moisture absorption of nylon aes: 


parts of various thicknesses exposed to water at - 
73°F (solid lines) and to air at 50°/, relative humid- 
Reg. U.S. Patent Office ity at 73°F (dash lines). i: 
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ture Vhetnet { i ee! exposed vate! i 
m temperature or to bolling water. 
Pay The time required to reach equilibrium, however, Is 
aa pendent upon both the temperature and thickness of 
he part as well as the amount of water present in the 
%, irroundings. A part submerged in boiling water wil 
W5- reach equilibrium much more quickly than the sam 
part in water at room temperature, 
Loss of water from a conditioned part when e) 
4 posed to a dry atmosphere will be just the reverse of 
x he chang described above. The evaporation from. the 
os it irface will be rapid but diffusion from the centet 
by 
” For parts in contact with air, it is obvious that, 
th the moisture content near the equilibrium value, th: 
is lay to day oreven week to week variations in atmospheric 
| imidity will have little effect. Long time changes as 
etween summer and winter conditions will have only 
i slight effect which will be determined by the differences 
n the average relative humidities over these long periods. 
a TABLE | 
Effect of Molding Variables on Annealing Shrinkage 


a For Bearings of “Zytel” 101 


Bearings 1.000 inches long, 1.034 inches I.D., and 
1.250 inches O.D. 


Annealing Shrinkage—ler Cent 


VARIABLES Inside Diameter Length 


Mold Temperature °F 
| 70 1.5 06 
1.3 
Lot) 1.0 0.4 
O38 

Cycle Time 

10 1.2 0.4 
1005 OD 


Ram Pressure—psi 


20.000 
10,000 1.4 
Cylinder Temperatures” 
600) 480-500 12 0.4 
650 550-500 0.9 0.5 
TOO 550 440 
ae Othe molding rariables held constant for eacl set of 
fest 
¢ Cucle five forward and hack in Sé conds 
de) fe ratures rear, front and nozzle 


TABLE Il 


Dimensional Changes in Molded ‘‘Zytel” 101 
Due to Annealing in Glycowax $932 at 300° 
|| F for 30 Minutes 
ne (Bars 's inch x 2 inches and with thickness as shown below ) 
‘> Change 
in Thickness 


rhickness of 
Bar-Inches 


‘> Change ‘> Change 
in Length in Width 


0.063 O84 0.24 0.17 = 0.10 1.32 + 0.30 
| 0.125 O88 0.22 0.54 > 0.15 1.40 0.02 
p 0.250 0.382 = 0.10 0.02 + 0.07 0.48 > 0.11 
In the columns op dimensional changes the first nur 
‘7 represents arverade change re porte d as pe reene 
orioginal. The hgure represe nts the GS per cent cor 
fence limit for averages of 15 measurements, the 
f within vhiel the population average thould fa 
out af 20 cases 


Phe highest iverage umidit nont r more 
rene rally will not 0 above 70 per cent. In cold weathe) 
heated air may average as low as 20 per cent relative 


humidity. Even at these extremes the change in moisture 
low 


content of “Zytel” is small, because of the very sl! 


rate of moisture absorption. 


Effect on Dimensions 

There are normally two opposing dimensional effects 
that occur in molded nylon parts. The first is due to the 
relief of molded-in stresses and usually results in a shrink 
age of the major dimensions. The second effect is an in 
crease due to moisture absorption as described above. The 
sum of these two effects determines the total change that 
will take place. 

Changes Due to Stress-Relief, The magnitude of the 
stresses in a part depends on the molding conditions. This 
is shown in Table I which gives the dimensional changes 
of a simple sleeve bearing on annealing at 350°F. For ou 
purpose here it is sufficient to point out that annealing 
does produce changes and that these do vary significantly 
n the different dimensions, 

The magnitude of the changes that occur on annealing 
ofa rectangular bar under one set of molding conditions is 
given in Table IT. In general the long dimensions will de 
crease but thin sections may increase. For any specifi 
case, the change in size due to relief of stress can be 
determined by measuring and annealing a few trial pieces 

Annealing is simply a heat treatment in an oil o1 
liquid medium at a temperature 50°F or more above the 
maximum exposure temperature to be encountered, For 
parts to be exposed over a wide range of temperatures, 
annealing at 300 to 350°F is usually recommended. A hot 
water or steam treatment, as described under Moisture 
conditioning, not only adds moisture but is an effective 
annealing procedure for applications where the service 
temperature will not exceed the conditioning temperature 
Once annealed “Zytel” will be free of dimensional changes 
due to stress-relief below the annealing temperature. 

Changes Due to Moisture Absorption, In contrast to 
the variable change due to stress-relief, the effect of ab 
sorbed moisture under equilibrium conditions on the dimen 
sions is always predictable for stress-free (annealed) parts 
The effect of the moisture content on the dimensions of 
part of “Zytel” 101 is shown in Figure 2. These data ar 
for the annealed or stress-free condition, For average ap 
plications in air final dimensions correspond to those ob 
tained in equilibrium with 50 per cent relative humidity 
As shown, “Zytel” 101 will increase 0.006 inch per inch 


In many applications this change is smal] enough and 


occurs so slowly that it does not affect the operation of the 
finished parts. 

Stress-free parts of “Zytel” 101 changing from dry 
to completely saturated with water will increase approx 


mately 0.026 inch per inch. In water service, if dimensions 


+ 


are critical, the part can be moisture conditioned before 


assembly to allow for this change. Procedures for moisture 
conditioning are discussed below, Once at or near satul 
ation, the dimensions will change very little unless the 


part is allowed to dry for long periods. 


Typical Changes in An Air Environment 

The dimensional changes discussed above are for the 
annealed or stress-free condition, Actual measurements of 
parts that have not been annealed when exposed to ai 
often actually show a change of less than 0.002 inch pet 
inch in going to equilibrium, The smaller increase in di 


mensions results because some shrinkage due to stress- 
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g p grap of Figure This a 

> ! ind ises Xal ( the Irs 
Ack i at re 
iccurat expla st \ 

\ mail i ne \ il \ 
crease 0.006 ine lu moisture sorption as shown by 

lle A, Figu This occurs er il 
in atmospne ( rol ot) pre cent relative 
ample maser ! e-eig section whi 
vould rea qu i vear, During this 
‘ Sss-relie ght changes the 
pProry ructure \ ed the dime! 
molding nit ns ‘ = th ) ne pe 
neh. There his represented Dy 
‘ ver dotted line. The s imple is a net 
ncerease f ( is Ss e cent ne 

Phe pre is paragrap the small dimer 
sional ¢ pre ft parts t t tres themselves ove 
i pel a tin el ng absorber By con 

rast, stress-relief and resulting s ge will occur if the 
pal at gone emp i re vefore it Nas ar 
pportunit t Ip? stu l Ss is a time-tempel 
iture p no. nol n tha 1 ! ites at 300 I r pos 
SIDIV seve aavs at 60 F may roduce the same effect 
Where stress-relief w occu il limensional change 
\ iffec t! pertol nee liad des gned 
nat alte innealing they w e at the correct size. Ther 
{f «¢ wsed te il r environment, the part will pick up 
n sture n the norma nanner and behave as show? ! 
example B f Figu » It is also possible t speed up the 
moisture absorption by moisture conditioning, but this is 
seldom required for those parts intended for use In air, 
Change with Varying Environment 

After the part has been sized initially, it is often 
important to know how changes in environmental cond 
tions will affect dimensions. Both moisture and tempe1 
ature effects can be estimated from the data of Figure 4. 
Starting with stress-free or annealed parts alte? molding 
the dimensions will increase as shown by the various rela 
tive humidity lines. The zero point has been taken at 
room temperature. The temperature effect can be de 
termined from the data given or the change with temper 
ature can be calculated easily from the thermal coefficient 
f expansion. It is 0.00005 inch per inch per F. 
*.* . 

Conditioning Techniques 

In any conditioning operation, two points are of majo 
mportance 

First: How long does it take to reach the desired 
moisture content? 

Second:—How does the conditioning affect the pro- 
perties of the molded part? 

The rate at which moisture is absor ved depends on bot} 
the thickness of the molded part and the temperature of 
the conditioning step as pointed out earlier. This tempe2 
ature dependency can be readily seen in Table III whicl 
shows that the moisture level reached in 4 days at room 
temperature can be obtained in 100 minutes at 212°F. 

From a practical consideration, therefore, it is highly 
lesirable to carry out the cone ng step at an el 
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Figure 2. Change in dimensions with moisture con- 
tent of Zytel resin. 
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Figure 3. Typical dimensional changes of one- 
eighth inch thick sections of Zytel when exposed 
to air at 73°F and 50%, relative humidity. 


TABLE Il 


Effect of Temperature on the Rate of Moisture 
Absorption of Molded, !/g” Thick 101 
Immersed in Water 
Temperature Time to Absorb 

2.5% Moisture 


73 1 days 
212 100 minute 
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a Figure 4. Equilibrium dimensions vs. temperature 
and relative humidity. 
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Figure 5. Rate of moisture absorption of Zytel in 
boiling water. 
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vated temperature, Several approaches are possible and 
include: 
(1) Boiling in water to partial saturation 
(2) Heating in a salt 
acetate and water, or 
(3) Conditioning in superheated steam 


solution such as potassiun 


either at at 
mospheric conditions or under pressure, 


Each offers certain advantages and disadvantages. 


Conditioning in Boiling Water 

Of all the procedures, boiling in water is the simplest 
and easiest to do. Furthermore, it requires little invest- 
ment in equipment other than a heated container pre- 
ferably with a controller for the water level. Because of 
its simplicity, this method is widely used today by com- 
mercial molders. 

The boiling water technique does, however, have a 
serious drawback, i.e., it is difficult to control the quan- 
tity of water that will be absorbed. The outer surface will 
absorb the equilibrium quantity of 8.5‘, water while the 
center will contain much less if the part is to pick up a 
total of 2 to 3% by weight. Also, the amount of water ab- 
sorbed in a given time does vary with thickness and since 
we are boiling for a period long enough to bring the 
average content of the part to say 3°, the thinner parts of 
a molding will obviously absorb more than the desired 3% 
of water. This usually is not a serious problem, but does 
mean that the stiffness of these thin portions will be 
lowered considerably initially, This effect is demonstrated 
in Figure 6, If the part is subsequently used at 50‘: rela 
tive humidity, the thin portions of a high content will 
rapidly drop to the desired 2-3 level. 

The question immediately arises as to what is meant 
by “thicknesses” in an article of varying geometry, In this 
and in all other slides the word “thickness” is intended 


section. 


to mean the smallest dimension of the 


Conditioning in Salt Solutions 
By contrast, the water content of molded articles of 
boiled 


pressure 


“Zytel” can be controlled precisely if the 
salt solution 


parts are 


in an aqueous having a_ partial 
which they will en- 
use, This technique 


difficult to do than 


equal to the 50% relative humidity 


counter in average air applications 
is also relatively easy, but is mor 
the boiling water method and does require some outlay 
for equipment. It is not yet used commercially to our 
knowledge, but has been used at the Sales Service Lab- 
oratory to condition many samples for tests which would 
be affected by fluctuations in water content. 

In our laboratory we have followed the method first 
proposed by Ecochard and Berchet.! A solution is first pre 
pared by dissolving 1.25 parts by weight of potassium ace- 
tate in i.0 parts of ordinary tap water to give a solution 
corresponding to 55.6° of salt. The molded articles are 
placed in this solution and boiled at 250°F until they reach 
equilibrium after which they are removed and rinsed well 
with water, 

As with the boiling water technique, the amount of 
water absorbed in a given time varies with the thickness 
as shown in Figure 6. Note also that these parts reach 
an equilibrium at about 2.5% water content. This is equiva- 
lent to that picked up at 50% 
trasts with the saturation value of 8.5% 
parts absorb on proionged boiling in plain water, Further- 


relative humidity and con- 
water that the 


more, should the user of the potassium acetate method 
overcondition his parts they will never absorb any more 
than the 2.5% equilibrium value. Since this is an equili- 


Ecohard and Berciet, “Industrie 
1956, p. 30 


Plastique Moderne.” 8, 


SPE JOURNAL, March, 1957 


| 
: 2 
| 
| 
| Thickn¢ss 0.063" 
| 
| 0.125" 
| 
| | | | 
| 
| 


owe 
oriul Liue the ll \ muted hroug 
out the part 
It 5 also Vieu Irom the irves in Figure 6 that the 
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cause of differences in their rates of cooling in the dis 
during injection molding. If this is the case, the thinner 
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This salt solution technique also has its disadvantages 
For example, the solution is strongly alkaline and corro 
sive and has to be used in stainless steel equipment 
Furthermore, the salt concentration has to be maintained 
at a fairly constant level via either a reflux condenser or 
a density control. Since a small quantity of the potassium 
acetate remains absorbed on the surface even after rins 
ing, this method of conditioning should not be used on 
parts intended for electrical equipment where the loss fa 
tors of “Zytel” are important 

Normal boiling in the salt solution does not appear to 
affect other physical properties, listed in Table IV, al 
though there does seem to be a downward trend in vis 
cosity with prolonged heating. This emphasizes that “over 
conditioning” should be avoided in this and the other 


methods for conditioning. 


Conditioning with Stea 


More recently, we have been studying the possibility 


of using stear to condition the articles molded fron 
‘Zyte upproach is possible for an atmosphere 
‘orrespol ding to a elative hun if and can be 
uchieved by using superheated steam at a temperature 
at which its absolute pressure is one half that of satu 
rated steam. In practice, it is necessary to adjust this 
pressure slightly from the theoretical to produce the 


desired moisture level because the assumption that the 


equilibrium moisture level of nylon at a given relative 


humidity level is independent of temperature does not ap 
strictly true. Thus, at a steam pressure equiva- 
lent to that of 54 rather than 50°7 relative humidity was 


needed to get a 2.557 moisture content in molded “Zytel” 


Whether one uses steam at atmospheric conditions o1 


under pressure, the technique is the same: i.e., the samples 
are exposed to the superheated steam in a semi or com 
pletely closed vessel, Under atmospheric conditions, the 
temperature is approximately 250°F and at 9 psi it is 
271 F. Under either condition, all of the air must be com- 
pletely swept from the equipment and air-free steam must 
be used or oxidation and degradation of the nylon will 
occur. 

Because of the necessity of generating and handling 
steam, these methods require more equipment than the 
others, By contrast, the 9 psi steam method is the fastest 
method for introducing moisture as illustrated in Table V 
which compares the times to equilibrium for the salt 
solution technique with those of the atmospheric steam 


and pressure methods. 


Which Method to Use 


At this point, it should be reemphasized that no con 
ditioning Ss necessary In mos ipplications of “Zytel” 
in air due to the fact that the parts rapidly absorb enough 


water fron - r to increase the toughness of the part 


after molding. Also, the dimensional changes that will 


occur in an unconditioned part of “Zytel” are usually too 
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Figure 6. Rate of moisture absorption of Zytel 
in boiling potassium acetate solution at 250°F. 
(1.25 parts by weight of potassium acetate to one 
part of water.) 


TABLE IV 


Effect of Conditioning in Potassium Acetate Solution 
On Properties of ‘‘Zytel’ 101 
Samples Dried to Less than 0.1°/, Moisture Before 
and After Conditioning 


Conditioned Conditioned 


Initial 24 hours 72 hours 
Tensile Strength, 
psi S000 S00 
Tensile impact 
ft. lbs/in is (ts 


Mandre] bend 
breaks per 2! 
bends) None None None 
Viscosity, inherent 


TABLE V 


Time Required to Condition Parts in Steam 
Or Potassium Acetate Solution 
Hours in 
Minimum Steam or Potassium Hours in 
Thickness (cetate at Steam at 
Inches 250°F 270° Rr 
1s 


1/4 


small and oceur so slowly thet they do not Piss 
performance. 
In the case ol molded articles ntended for either fu 


or part time service in water, it is often nec arv to co} 


dition the molding to the proper dime. ol prior te 
stallation. This can best be done by either simply soa 
or by boiling in water. The latter much faster 

In the case of molded articles which will be used ir 
air, the situatior S shigntly lifferent f many f the 


articles intended for this type of service can be used “a 


4 +) cy 
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he Radiation Laboratory at Berkeley presently 
hbousts the highest-energy accelerator in the free world, the 
Bevatron. Many different kinds of nuclear particles have 
Dect produced, accelerated, transmuted studied 
this and other accelerators. The press recently announced 
the finding of the antiproton and antineutron, particles of 
matter created out of pure energy in experiments with 


\ very ticklish business is this pursuit of the ant 
proton and the antineutron, as well as of the neutrino and 
the meson. One has to learn how they are created, and 


charge, mass, 


how they live and die; what they are like 
spin, and magnetic moment, (the nuclear scientist’s equiv- 
ilents of habitat, color, song, and mating habits)—and 
what they do to other particles and other materials that 
get in thet Willy when they are traveling at velocities 
near the speed of light. Some of these live for only i 
ew microseconds, and some predicted ones haven't ever 
been found yet. Guiding them requires powerful magnets, 
ind their creation may require billions of electron volts. 
This means that voltages, magnetic forces, vacua, and 
energies have to be pushed higher and ever higher. To 
achieve this necessitates continuous invention and de 


elopment of new ways to attack the problen s. 


New Techniques—New Materials 

The new techniques in turn require ever more and 
more specialized materials of all sorts. A vital and in- 
dispensable role in this effort is performed by plastics for 
electric isolation, radiation detection, and containment. 
These all have to operate under one or more of such 
tough, exacting conditions as higher radiation fluxes, with 
much highly penetrating gamma radiation, vacua of 5 x 
106 mm and better, gigantic magnetic forces resulting 
from fields of up to 25 kilo-gauss in continuous opera- 
tion, and some pulsed ones many times this value, voltage 
gradients up to 20,000 volts per inch, and extremes of 
temperatures up to +450°F and down to $24°F, 

Thanks to the genius of the chemical and plastics 
ndustries and some adroit applications by ingenious 
nuclear design and materials engineers, solutions have 
been found to some of the knottiest of thes: proble ms. 

One of these problems is the focusing of the bean 
in a particle accelerator. Particles to be accelerated us- 
ually begin their journey by being ionized or stripped 
of electrons in what is known as an ion source or injec 
tor, which operates in the range of several hundred thou- 
sand volts. As the particles start on their journey to- 
ward the accelerating zone, their stream must be focused 


nto a narrow beam. Figure 1 shows an _ electrostatic 


Radiation Laboratory, Universi 


The Use of Plastics in High- 
Energy Nuclear Research 


James O. Turner 


fu of California 


Figure 1. Cast epoxy insulating rings. 


focusing lens consisting of two 6-inch diameter cast 
epoxy insulating rings and a center metallic electrode, 
all cemented together with epoxy cement. This assembly 
must hold a high vacuum on the inside, and the plastic 
rings must withstand 30,000 volts across their 1-inch 
vidth. 

Ion sources and other pieces of apparatus frequently 
contain electronic tubes with heater filaments that op- 
erate at a high voltage above ground. The transformer 
coil that powers the filament must be insulated for this 
high voltage. Figure 2 shows the secondary coil of such 
a high-voltage filament transformer deeply imbedded in 
in epoxy casting. 

The termination of a cable that operates at high 
voltage is a problem because of the high gradients en- 
countered where the conductor emerges 
from its insulating sheath. A clezr epoxy 
casting was used successfully to distribute 
and withstand these gradients with a cable 
operating at 235,000 volts de. An epoxy 
casting whose dielectric constant had 
been adjusted by addition of glass bead 
filler served the same purpose for a cable 
operating at half million volts de. 

We are repeatedly faced with the prob- 
lem of carrying electrical circuits through 


a the walls of vacuum vessels operating at 
— pressures around 5 x 10-6 mm of mercury 
Figure 2. or less. This requires bushings that are 


High voltage 
coil embedded 


nN epoxy resin. 


vacuumtight, do not outgas, and will with- 
stand high voltage, and frequently re- 
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etre? gth 1] ig 

ure llustrates i 

bush ng Tor suc! 
ipplicatior vhich has ~ 


glass cloth and epoxy 


grounded case some- 
times becomes 2 prob 
lem when one 1s sev- 
erely restricted fon 
space. Bushings are 
constructed of epoxy 
resin filled with glass 
beads for use In 


transformer cases. 


They carry circuits 
ranging up to 100,000 Figure 3. Vacuum-tight bushing of glass 
volts to rround., Fig and epoxy. 
ure 4 shows the in- 


ternal construction of one of these bushi 

The problem of quickly inserting a target into the 
accelerated beam of the Bevatron Vas solved by 
the use of al coil that would Interact \\ th the magnetic 
field of the Bevatron itself. This co ; so positioned it 
the magnetic field that when it is quickly energized by 
an external source of current it must rotate through 90 
to align itself with the field, thus driving the target into 
the accelerated beam. These coils were constructed or 


i form macl 


uined from acrylic plastic 
wound, it was tightly taped with a glass cloth tape, whicl 
was then saturated with an epoxy resin and cured, Th 
coil was then filled with epoxy resin by means of a vet 
erinarian’s syringe, after which it was cured and ready 


for use. (This is shown on the cover.) 


Magnetic Coils 


Our kind of operation requires gnets of every 
conceivable size, shape, and description Some of these 
ire used for the purpose of focusing beam of pa 
ticles, keeping it in “the = straight nd narrow pat 
These coils are wound of square copper conductor with 
hole in its center for water cooling. The conductor ha 
cotton sleeving slipped ove! t, and is then d p-lImpreg 


nated in vacuum with epoxy resin. These coils are used 


frequently inside necele rators it nign vacuum, \ coll 
constructed in the same manner of water-coole quart 
copper conductor, this time for a 60-inch-long magnet 
was first cocooned by wrapping with Piass tape and coat 


ing with epoxy resin, and then was filled by vacuun 
pumping one end and pressure-injecting the resin at the 
other end. 

In some investigations the magnetic and other forces 
become exceedingly high and the copper conductor must 


be reinforced with something that is 


still has the highest possible mechanical strength. Fig 
ure 5 illustrates a coil for an application of this sort, whiecl 
has been constructed of 4s-in.-square water-cooled con 


ductor, backed up both inside nd out 


roving and cloth, all epoxy-impregt ted Klectrical ind 
water connections are made to these coils by drilling 


and tapping into the side of the conductor near its end 


Even the lowly sandbag is iseful device when it ; 
becomes necessary to shield person? enerey 
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Transformer case bushing made to handle 


100,000 volts 


Figure 4 


Figure 5. Reinforcement for water-cooled conductor is fiberglass- 
epoxy resin. 


rom piping. A sandbag contain 
ng wet sand is made of heavy-gauge polyethylene film 
a hot-air gun. The sandbags solved a difficult 
problem of shielding in a very restricted space. 

A great many experiments are based upon collisions 
of a variety of accelerated particles with protons. In 


order to get the highest density of protons that is, the 


greatest possible number in a given volume—we make 
ise of a considerable amount of liquid hydrogen, whos 
nucleus consist f a single proton, Since liquid hydro 
gen bo it approximately 153°F, there arises the 
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problen of building uw container to insulate it as well as 
possible and at the same time to obstruct the Incominy 


beam with as little mass as possible. A liquid hydrogen 
container is constructed so that as the liquid evaporates, 
the cold hydrogen gas passes out the top of the 
inner container, down between the walls of the inne 
and outer containers, and out through the hole at 
the bottom. This blanket of cold hydrogen gas re- 
duces considerably the heat reaching the inner con 
tuiner from the walls of the outer container. Con 
tuiners of this type are presently made of expanded sty 
rene, and we are studying the possibility of using some 
of the “foam in place” polyurethanes for this purpose 


Polyethylene Liner 

A polyethylene liner for a liquid hydrogen target con 
tainer of a somewhat different shape is constructed of 
20-mil material, with an insert or window of 2-mil ma 
terial near the bottom. Sometimes these liquid hydrogen 
targets have to be used inside the vacuum envelope of 
the accelerator. In this case we exchange one problem 
for another. There is no longer any need for heavy in 
sulating walls, but now we must construct a vessel that 
is completely vacuumtight, and of a material which does 


not outgas. Figure 6 shows a liquid hydrogen target 


container for use in a vacuum. This one is constructed 


of 7.5-mil polyester film cemented to brass with an 
— epoxy adhesive. 


The large-seale detection and counting of radiations 


} 


is a problem unavoidably associated with large-scale nuc 
lear research. A material that lends itself most ad 
Figure 7. Acrylic ‘‘light pipe mirably to accomplishing this purpose is the plastic 
fluor, or scintillator, which emits visible light under the 
influence of radiation. As the magnitude of this problen 
increased, it became necessary to develop a technique for 
producing these fluors in ever larger and more massiv 
blocks. The manufacture begins with styrene monomer, 
to which is added an “activator” hich is 2 to 3% by 
weight. This material is poured into the bottle, which is 
then placed in an oil bath, heated by means of steam coils. 
The activator dissolves in the styrene, which is’ then 
polymerized by a very carefully controlled elevated temp 
erature, After polymerization, the bottles are removed 
from the oil bath and quickly ineased in a heavy mass 
of fiberglass insulating material. They are allowed thus 


to cool slowly for several days, after which the bottle 


mold is broken and the plastic ingot is ready for ma 


chining. 


Acrylic as a Fluor 

For actual use, this fluor material is fabricated and 
shaped in a variety of ways. One technique involves 
pressing out slugs of this material to form wide, flat 
sheets. 


In an assembly using a number of these sheets, 


one end consists of a stack of six of these sheets Intel 
| leaved with lead sheets approximately 1°32 inch thick. 
Cemented to one of the edges of this stack of fluor > 


plates and lead is a block of acrytic plastic, and beyond 
that is the housing for a photomultiplier tube. The photo 


multiplier tube looks through the aerylic light pipe at 


the edges of the uol sheets, and thus receives light 


from their scintillations. This assembly is one of many 
similar cells that have been stacked up into a large as 
sembly for an antineutron experiment. The axis of the 
beam or radiation is at right angles to the plane of the 
fluor sheets. Figure 7 illustrates a somewhat similar ap 
plication, but without any interleaving lead sheets. The 


- ‘ luor material o e left in this case is 12 ‘hes square 
Figure 9. Cloud chamber windows of cast polyester withstand fluor material on the left in this ea 12 inch qual 
(Please turn to Page 60) 


SPE JOURNAL, March, 


Plastics Parts in Nuclear Research 
Figure 6. Liquid hydrogen container made of polyester film and 
orass 
/ 
Figure 8. Acrylic Cerenkov counter. ee 
| 


Engineering of Molds Using 
Electroformed Cavities 


W. J. B. Stokes, II 


Electromold Corp. 


| ... designing a plastics mold calls for full construction. The electroformed mold cavity 
knowledge of possible metals and methods of has advantages in many applications. 


'@ LECTROFORMING DIFFERS from a ther mold combination of good hardness and high ductility indicate 


making methods in several important respects, One a tremendous ability to recover from deformation, and that 
basic difference is that electroforming starts with the characteristic has been very evident in our experience wit] 
shape of the cavity and builds metal around that shape, these cavities, In many instances these nickel cavities have 
while other methods of cavity construction start with a out-performed other materials having substantially greater 
mass of metal and form a cavity shape in it. In electro hardness. We have seen molds where sprue stringers were 
forming there is no mass of metal to begin with, and time pulled across the nickel cavity faces continuously without 
is required to build that mass. It therefore desirable damage, although of course this procedure is certainly 
to use as little metal as will properly do the job. Adding not recommended, We have used these cavities in auto 
excess metal is a waste of time and money. In determining matic closure compression molding machines where mil 
t he . int of meta required mn ole roformed euvityv., lions of pieces have been produced with no failures of the 
we calculate only the wall thickness necessary to assur and areas, Such a performance is remarkable for cavities 
adequate strength for the molding conditions. Eleetro having a hardness which is generally considered too low 
forming deposits metal quite evenly around the master so for the purpose. The secret of their performance, however, 
that the outside of the rough electroform is) merely lies in their resilience, 
an exaggeration of the shape of the master. This, as we ; 
shall see, causes some difficulties in attaining certair High Heat Conductance 
outside dimensions and makes necessary some mold de Another characteristic that should be noted in the 


sign modifications Knglish style cavity is the very high heat conductance of 


First let us consider all of the characteristics of ele the outer copper layer. Pure copper has a heat conductance 
troformed cavities which pertain to the engineering of about four times that of the best of other mold material 
molds. Two types of eleetroforms are in general use today This means that these cavities, if given a chance, wi! 
One might be called American style and the other Englis} evcle much faster than any other cavities. Careless design 
style. The American method to electroform an a or the desire for cheap construction may set up all sort 
nickel cavity having a relatively thin inner layer of hard of heat barriers between the cavities and the cooling 
nickel, with the mass of the cavity built-up witl oft channels 
nickel, The English method is t ise al nner hard nicke Another characteristic of interest to the engineet the 
layer about 3° 16th” thick backed-up with hard copper of corrosion resistance of the cavity surface, Vinyls and the 
about 220 to 250 Brinnel. The two construction ire show! fluorine bearing materials can be molded in these caviti« 
n Figure 1. Also in this figure are demonstrated the 
variations in the rough outside ape of the electroforn 


Figure |. Construction of electroformed cavities. Outline 
of conventional cavity shape. 


due to the differences in platu 


Electroformed Metals Differ 


Slectroformec metals are aditferent fron 

r n 

cast metals, and in many ways more nearly resemble the 

vacuum cast metals. Variatior n the composition § of 

plating baths and plating techniques can make great dif 

ferences in the electroformed 1 Each electroforme) 

must select for himself the combination of characteristics 

that he feels will be most suitable for uss n mold In the JMNM, : : 

english stvle cavities, witl the vritel most ‘ \ 

familiar, a hardness of 450 to 500 Vick: as beer ected \ . 

as a result of « Kperience over the At this hardns 

the electroformed nickel is exceeding ductile; in fact one SS Se 

English aircraft firn terms starial the most 


ductile material of its hardness they have ever seen, The All nickel Nickel-copper 
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Arrow at left indicates stee! block and arrow at right shows the 
electroformed insert 


without further protective plating. These cavities will not 
corrode during storage, or if they are idle in a working 
mold, The nickel surface provides excellent release with 
polyethylene, and permits this material to be molded with 
a shiny surface, where the use of other cavity materials 
would require a vapour blast finish resulting in a dull 
molded surface, 

One contradictory thing about nickel cavities is that 
they have a tendency to stick with thermosetting materials 
and whenever they are used with these materials, they 
must be chrome plated. The nickel surface is a perfect base 
for chrome, and cavities so treated give excellent service. 

Let us consider now how electroformed cavities are 
used in molds. We refer to our earlier comment that excess 
metal in an electroformed cavity is costly in time and 
money. It is therefore desirable to design the cavity 
mounting in the mold in such a way that excess meta 
build-up will not be required, Let us again look at Figure | 
which shows the outline of an electroformed cavity ready 
for machining, and the shape of the cavity that can be 
machined from that rough electroform. You will note that 
only a certain cavity height can be cut from the electro- 
form, If a greater height of cavity is required much more 
metal would be needed, For many shapes of pieces the 
design of the mold should, where possible, be modified to 
accept a cavity whose height is commensurate with the in 
side depth of the cavity. Often this is not practical o 
desirable, Figure 2 shows a conventional cavity-retaining 


== 


construction with cavity plate and lainer plate, while 
n this instance also has the cooling channels, The solid 
cavity as shown on the left in this figure is impractical for 
electroforming. Consequently we would make the cavity as 
shown on the right where we have turned up a stee 


sleeve and shrunk the electroform into it. Sometimes it is 
desirable merely to fit the electroform into the sleeve an 
retain it in the slee »* with screws from the bottom. This 
is a frequent construction of electroformed cavities and 
requires no change in mold design from the conventional. 

In Figure 3 are shown two preferred met 
mounting these cavities. On the right is a cavity having 
a retaining shoulder at the top of the cavity plate. The 


shallow electroform is held up against the shoulder by 


plug set in back of it, In this construction the electroforn 
is more easily and cheaply replaced, and original cost 
lower, On the left in this same figure is a preferred con 
struction. Here the cavity retainer plate is completely 
eliminated, The electroform is set into a pocket in the 
cavity plate and held there by a screw or two from the 
bottom. Water channels are in this same plate. 

The placement of cooling channels is important. Often 
the water channels are put down into a retainer plate as 
in Figure 2. In this construction the heat has to go throug! 
two metal discontinuities which are essentially heat bar 
riers. In such a mold the added heat conductance of the 


+ 


copper shell does not have a chance to show its stuff. The 


steel with its low heat conductance rate cannot get the 


heat of plasticization to the water channels as fast as the 
copper can draw it from the cavity surface. The preferred 
construction shown in Figure 3 not only is cheaper t 
mount, but wili also result in lower molding costs becauss 
it will cycle faster, 

Small cavities of fairly regular shape can be electro 
formed sufficiently thick so that they could be cut into a 
reasonable geometric outside shape. For such large cavi 
ties where this is not always possible, three methods are 
used in retaining the electroformed shells. The most costly 
but best method is to take a cast of the outside of the 
cavity and duplicate this shape into a cavity plate. This 
method is the customary one for cavities over 100 square 
inches in area. For cavities under that size we generally 
use one of two other methods, If the cavity is not too it 


regular, we machine it to nearest reasonable geometric 


shape and then machine a pocket to fit. Such a constru 


tion is shown on the left of Figure 4. Another solution to 


the problem is to take a cast of the back of the cavity, 


(generally plaster is used for the purpose) and to repro- 
duce this plaster pattern in a metal casting. The meta 
generally used is a high tensile manganese bronze. By 


Figure 3. Methods of retaining 
electroformed cavities for small 
regular shapes. Shown are solid 
and sleeved cavity plate and 
retainer-plate construction. 
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housewares since the 


Celanese Fortiflex is the most significant step forward 
in plastics for housewares since the development of 
polyethylene! 

Somewhat like polyethylene in general appear- 
ance and properties, Fortiflex brings to housewares 
two new and vital qualities: Rigidity and the ability 
to be sterilized repeatedly. 


This means that for the first time the housewares 
industry will be able to offer the consuming public 
tough, colorful housewares that hold their shape and 
can be immersed in boiling water . . . resist harsh 


chemicals... stand up to punishing handling. 


Being rigid as well as tough, housewares designed 
of Fortiflex will not require extra thick supporting 
wall sections or heavy roll edges to obtain rigidity. 
This will result in economies in the use of material 
and contribute to lighter weight items. 


Resistance to sterilization temperatures will 
broaden the applications for Fortiflex in housewares 


and containers. Such articles as nursing bottles, and 
other products requiring sterilization can be made of 
Fortiflex, and high water temperatures will prove no 
threat to the form retentive qualities of Fortiflex bowls, 
cups and other containers. 


Originally, Fortiflex will be supplied in its natural 
translucent white state. Color, any color, can be 
added at time of molding. Later, a wide range of 
standard colors will be available. 


You will want to know more about Fortiflex, and 
when this brilliant, new material will be available in 
full volume. You will want to test Fortiflex now, in 
order to take advantage of its superior properties just 
as soon as possible. We suggest that you get in touch 
with Celanese at once. Arrangements can be made 
to ship quantities for evaluation, and to provide you 
with expert technical advice and assistance. Write 
or call Sales Development Department, Dept. 179-A, 
Celanese Corporation of America, Plastics Division, 
290 Ferry Street, Newark 5, N. J. 
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forward step in plastics for a 
development of polyethylene rte 
COLORFUL 


PHYSICAL PROPERTIES 


Melt Index 

Density 

Water Absorption (24 hr thick 
Brittleness Temperature 


Heat Distortion Temperature 


Softening Temperature 
Suggested Highest Use Temperature 


Impact Strength 


Compressive Strength 5% offset 
Flexural Strength at Break 
Flexural Modulus 


Tensile Strength at Yield 
ensile Strength at Break 
Tensile El ngation 


Hordness 


Footnotes 


Adapted from method of Karrer 


1930 


Typical physical properties 
of FORTIFLEX A 


ASTM Method 


D1238-52T 


D570.54T 
D746-52T 
0648 -45T 


D256-47T 


D695-52T 
D790-49T 
D790-49T 


D638-52T 
D638-52T 
D638-52T 
D676-49T 


ce conditions, such as the amount of stressing 


66 ps.i 
264 ps 


Davis and Dieterich, Ind 


ft. ib. per 


of notch 
p.s.t 
p.s.i 
p.s.i 
x 10 
p.s.i 
p.s.! 


Shore D 


tions. The maximum permissible service temperature will vary with the 


& Eng. Chem 


Value 


0.7 
0.96 


less than 0.01 
less than 


194 
124 
260 


aa 


Anal 


duration of the stress, etc 


Ed 


A new plant to produce FORTIFLEX 


40,000,000 Ib. annual capacity 


2) The value given here depends on the size and shape of the article and the molding cond 


design of the part 


~ 
\ 
— 
17 
4. 


i 


SPE JOURNAL, Mareh, 195% 


Figure 4. (right) Modified con- 


struction methods for retaining 


electroformed cavities for small 
irregular shapes. Pocket con- 
struction is shown at left, and 
high shoulder - construction at 
right. 


Figure 5. (left) Construction for 
retaining electroformed cavities 
of large irregular-shape. Pocket 
type is shown at right, con- 
ventional shoulder type at left. 


careful pattern work we can get a bronze casting that 
will require remarkably little fitting to the electroform 

In designing electroformed cavities for use with 
thermosetting materials, we must avoid having nickel i: 
the vertical walls of the loading space area, Generally 
a cavity for these materials consists of hardened stee 
shell into which is fitted an electroform in such a manne 
that the softer outer layers of the electroform are not expos 
ed to high pressures. Figure 5 shows a typical construction 
of an electroformed shell set into a steel sleeve for use in 
compression molding of thermosetting material. 

The electroforming process permits unique cavity con 
structions for plastic parts of unique design. These parts 
present some novel solutions in molding and mold design 

Many times molders or designers are faced with the 
problem of putting a lot of cavities for a small part into 
a limited area. Hobbing may often appear to be a logica 
method of forming the cavity. However, in hobbing, only 
one cavity can be put into a single piece. If many indi 
vidual cavities are to be produced economically they must 
be round, and when round cavities are mounted together 
hey take up a lot of space. The amount of distance be 
tween the cavities can usually be reduced by making the 


cavities square. This is expensive. The answer to botl 


problems often lies in electroforming, As an example, as 


sume we start with a single original master for a multipl 


‘avity mold. Through any of a number of techniques we 


can reproduce this master as many times as desired. We 


take these multiple casts or moldings and mount them o1 
a single block, spacing them as desired. We electroforn 


against this block and the result is a single electroformed 
piece incorporating the desired number of cavities. Ir 


such construction the wall 


erally need only be as wide as the thickness required 


for the sidewall alone of individual cavities. On most of 


these small cavities in hobbing or e: sting, the major item 
of expense is not the forming of the cavity itself but the 
finishing off of the cavity. When electroforming a great 
many cavities in a single block, we have only to finish a 
single block, and in doing so have finished off many 
cavities at once. At the present state of the art of electro 
forming, there is one minor limitation regarding such 
multiple eavity blocks. The distance between cavities must, 
for square cavity cross sections, be not less than cavity 
depth. This construction has been used for both con pre 
sion and injection molds. Pairs of cavity blocks wit] 
matched upper and lower cavity halves can be produced 
Sidewall draft has always been considered a must for 
the successful molding of plastic parts. The nee: ssity fon 
such draft has frequently meant either the part was not 
economical to produce by molding, or that it would have 
to be machined after molding to eliminate the draft. thu 
adding cost to the piece. Furthermore, cavities having a 
very high ratio of depth to width are often diffieult to 
produce because of the delicacy of the hobbing operation 
and the difficulty of final polishing. With electroforming 
there is hardly any practical limit to the ratio of width to 
depth. Furthermore, such cavitie can be produced (and 


have been ve ry succes ssfully produced) to mold pieces with 


zero draft. Here the excellent release characteristics of the 


nicke molding surfaces, and the fact that the cavity sur 
face of the nicoform exactly duplicate the irface of the 
master ire the Key to succes The master eare 
fully polished, a polishing motion heing held to the 
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The Molding of ... 


... internal delamination of 

thick glass-polyester laminates 
results from 

a too-short molding cycle and 

from too-high internal temperatures. 
(Qluantitative studies of these 
factors lead to recommended 

molding procedures to produce 
void-free thick laminates ... 


e F s a supplier of fire-resistant polyester resins that 


ire used for molding of flat eleetrical boards, we have 


often been requested by fabricators to help them pro- 
duce electrically sound glass mat-reinforced panels by 


thre miutched metal die molding technique. What Is of 


virticular importance for this application is that each 
Pi 

“void free,” thiut fre of eithe dispersed 
porosity or more extended delamination, and this prob- 


em appears to become acute at panel thicknesses around 


lr L955, Wwe decided to undertake il study of some 


ff the faetors inherent in the molding of such thick 
panels, The investigations were primarily aimed at the 
factor that we consider to be the most important source 


delamination problems, the exotherm in the {nterion 


of the panels. It is our hope that this presentation of 


me of our results will throw some more light on matched 
die molding of thick glass-reinforced polyester laminates 
nd will be useful for an g at resin formulations and 


ding conditions which will give laminates free of in 


ternal delamination 


Analysis of the Problem 


When analyzing the problems inherent in the molding 
ot thick lan nates (as con pared to panels of the more 
common thicknesses around 1 10°-'s"), it becomes ap- 


parent that the following factors are characteristic: 

First of all, since longer time is required to heat 
u greater mass of laminate, longer molding cycles are 
required to obtain fully cured panels. We felt this prob- 
lem of longer molding cycles was secondary to the main 
bjective of molding void-free panels. 

Second, because of greater mass of polymerizing 
resin in a thick laminate, higher exotherm temperatures 
vill be obtained in the interior of the panel. Possible 
tuses of bubble formation or delamination such as boil- 
: ner or water (the latter introduced with 
fillers or glass reinforcements stored at high humidity), 
or the presence of air (entrapped or dissolved in the cold 
resin mix) would be aggravated by high temperatures. 
In the experiments described, delamination was indeed 


Iways found in the center plane of the laminates where 


mm Polyester Laminates 


Finn Claudi-Magnussen 


Hoolre r ectrochemical Co. 


the highest temperatures were reached. Since a shrink- 
age perpendicular to lamination takes place during the 
cure, there is room for such delamination to occur in 
the closed mold operated to stops, and greater wall thick 
ness Was observed in areas of the panels which con- 
tained internal delamination. 

Another factor characteristic of thick laminates is 
that the problems of complete fill-out and squeezing out 
of entrapped air are aggravated. Although this might 
be very important in a molding shop and might explain 
the occurrence of surface blisters sometimes found, we 
felt that these problems could not be satisfactorily dup- 
licated in the 12” x 12” laboratory press available for 
this study. 

Finally, a larger stack of glass mat must be cut for 
each panel. This may be difficult to achieve by one cut 
ting operation in the press and pre-cutting some of the 
plies might be necessary. However, this was considered 
mainly a production problem which is not too suitable 
for solution by laboratory experiments. 


Experimental Procedures 

The polymerization exotherm was selected the 
most suitable object of our investigations. This pro- 
perty was measured in glass mat laminates, about 35% 
glass, of thicknesses from 4%” to 1”, either using clear 
resin or the following formulation which is typical for 
molding electrical parts: 
Mix 1: Hetron 92 diluted with 7'2% styrene 

70 parts by wt. 
Clay filler 25 parts by wt. 

Antimony oxide 

Molding of laminates for exotherm studies was done 


5 parts by wt. 


on open press by enclosing 6” x 6” lay-up in a cellophane 
envelope and molding to stops between the platens of 
an 80-ton “Lawtomatic” press, using a final closing speed 
of around 5 inches per minute. The platen temperature 
was checked with a surface pyrometer and thermocouples 
Were inserted between the plies of glass mat of the lay-up, 
the tip of each the rmocouple being located at the center 
of the 6” square. The exotherm curves were plotted by a 


“Speedomax” recorder. 
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Matched etal die molding of 12> x 12° panels up t gher peroxr FIGURE 3 
7 16 thickness (whicl vas he heaviest set ) dies de content re me REACH PEAK EXOTHERM VS. LAMINATE THICKNES 
allable) for the purpose of checking for volds and «a sults in higl 
bal Inatliol was done on a tLo-tons *‘Eemco press using exothnerms 
final closing speed of around 10 inches per minute. 
In our program, we checked the panels for voids / 
ind delamination by cutting into strips, sanding the cut Figure 3 x : 
surfaces, and—if necessary—painting with “Spot-check”’ gemos =e 
dye, followed by careful visual inspection. Experience strates how in ‘5 ; 
\\ ! commercially molded panels that were tested vit} creas 
an Ultra-Soniec Void Detector and subsequently. sliced nate thickness 
and inspected visually has shown that excellent qualita Increases ne 
tive correlation exists between the destructive and. the time to reach ( 
non-destructive test methods. I ireas Of a panel tha peak exothern 
failed by the ultra-sonic test, severe porosity or delan tempera 
nation could always be detected by the destructive method ture In centel THiCuNE as : 
f Inspection, of the panels. 
Higher catal 
Experimental Results yst concentra ; 
Exotherm Studies tion, of! 
T Se speeds FIGURE 4 
The results that were obtained from the exotherm uUrse, peed 
- he c pee THE EFFECT OF BPO CONCENTRATION ON 
measurements are presented it series of graphs. up the curing PEAK EXOTHERM OF 1" LAMINATES 
FIGURE process an ad 
Figure 1 STUDY OF EXOTHERM IN LAMINATES results in iat 7 
repre shorter time to [ 
sents typical RESIN HETRON 92+ Ber reach peak ex- 
A THICKNESS: CENTER OF | 
time temp LAMINATE =| otherm temp wi 
490 
erature curves erature. Thus, 3 | 
measured at the higher ex = 
! 350 | 
two levels” in otherms found 
nate. It is ; peroxide con Fe ‘ 
uv 
noted that the THERMOCOUPLE| centration are z : 
OF LAMINATE | w 
tem 2- the result ot a 300 
ture rise in PLATEN TEMP « 230"F t ‘ combined 
the interior of effects of the 
the panel lags ~ x 8.6.2 
behind the mie polymeri a 
surface. At 50 + zation reac 6 7° 
about five min- tion taking re) 
x PLATEN TEMP. = 230°F 
it sharp rise shorter period | 
of the temp- of time and L | 
eratupe at the th increased 5.2 
Ber ONCTCENTRATION, % 
center occurs exothet 
and it reach- 2 mic heat of 
es maxX catalyst de 
. G 
mum far FIGURE 2 composition, : 
PEAK EXOTHERM IN LAMINATES VS. LAMINATE THICKNESS mt 
above that THE EFFECT OF BPO CONCENTRATION ' 
btained I I 
Ar 
l ie THE EFFECT OF BPO CONCENTRATION ON TIME 
the laminate 400— a Figur { TO REACH PEAK EXOTHERM IN 72° LAMINATES 
e 7 
surface. 
‘ shows clearly 
how the peak 
‘ %~ Bm 
Figure 2 4 sige exotherm ten 
= w 
shows how the < sso} a perature in a ] if 
pe ak exXo- creases wii } <2 
therm In the nereasing cat 
center of lam- 05% alvst concel 
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inates increas- tration, while az 
a 
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ian nate s 
a 
h ie k | Figure 5 illus 
ness. Curves g | trates the ef zz | 
ure plotted ol 250} ot 5 2} | 
two levels” of creasing per 
catalyst con oxide content ‘ 
centration, and on the time to 
t Is demon reach per k ex 
strated how a otherm ne NCENTRATION. % 
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Figure 6 
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Figure 7 
dem oon 


trautes the 


tionship 
tween platen 
tempera 
ture nad time 
t rench pe ik 


Figure 8 


how the 


creasing pro 
p rt on of 
o | Vor ‘ 
the mix 
Styrene dilu 
tior (at cor 
tant filles 
content) ip to 
0% did not 
nfl lenes 
dat 
intly 


rty eight 


a 


THERM TEMPERATURE in CENTE 


400 


FIQURE 
THE EFFECT OF PLATEN TEMPERATURE ON TIME TO REACH 
PEAK EXOTHERM IN Vp" LAMINATES 


20 200 210 220 290 24 


TEMPERATUOE, *F 


THE EFFECT OF FILLER CONTENT 


ON PEAK EXOTHERM OF Vp" LAMINATES 


Mix | WITH VARYING 
AMOUNTS OF FILLER 


+ + 
+ + + 
+ + 


PLATEN Teme = | 


200 


20 wo 
Ye TOTAL FILLERS IN RESIN Mie 


Figure Y 
fast 
with 


shows a 
er curve 
increasing fill- 
er proportion, 


but it is felt 
that this ef- 
fect is specific 
for the filler 
system used 


and might not 
necessarily be 
typical for all 
fillers. 


The final 
two graphs 
show the ef- 


fects of the 


use of addi- 
tives that are 
known to low- 


er the peak ex- 
otherm. Figure 
10 shows a 


drastic lower- 
ing of the 
peak exXo- 
therms from 


the use of 
0.5% of a 
transfer 

lauryl 


chain 
agent, 
mercap- 
tan, which in- 
cidentally also 
acts aS an ac- 
Fig- 
shows 


celerator. 
ure 11 

the effects of 
various pro- 
portions of a 
chain stopper, 
alpha - methyl 
styrene, which 
also acts as a 
monomer, 


While both 


these additives 


co - 


are highly ef- 
fective in low- 
ering the peak 
exotherms, 
they must be 
used with 
caution since 
they do 


lower 


pro- 
duce 
molecu - 
lar weight 
polymers 
which may im- 
pair the final 
properties of 
the laminates. 


FIGURE 9 
THE EFFECT OF FILLER CONTENT ON TIME TO REACH 
XOTHERM IN LAMINATE 
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FIGUNE 
PEAK EXOTHERM IN LAMINATES VS. LAMINATE THICKNESS 
THE EFFECT OF LAURYL MERCAPTAN 
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FIGURE 
THE EFFECT OF VARIOUS AMOUNTS OF <-METHYLSTYRENE 
ON PEAK EXOTHERM 
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Edited by Louis Paggi, du Pont de Nemours & Co., Ine. 


Controlling the Molding Operation 


Louis Paggi 


njection molding machines ar ndicate aceurately ai change 

« equipped with pyrometers, pres normal in the performance of the 

sure gauges and timers which are al machine. If the equipment is operat 

vays used to control the operatior ng as designed and set up, the ram 

These instruments are indispen n-motion time will change or become 
suble, and while they can be accurate erratic 


ndicators, they do not always ais 


close hidden troubles which can d Mold Condition 


elop in the equipment. For example, Most molders have experienced dif 
if one of several heater bands con heulty in operating a mold under cot 
trolled by a single pyrometer should ditions established during a previous 
burn out or develop a short, the run. Discounting a change in material, 
other bands in the same zone will this is a fairly good indication that 
work harder to maintain the proper the equipment has developed a defect 
temperature at the thermocouple. hich the usual check of instruments 
Since the pyrometer will continue to will not disclose. In this case, data 
indicate the same temperature, the on ram-in-motion time taken during 
trouble which had developed will not the previous run can be used to re 
be apparent un il a peri vlic check establish the necessary conditions 
of the heater bands is made. The ram-in-motion time may be 
defined as the time required for the 
Temperature Profile ‘niection ram to travel its full stroke 
In the meantime, the temperature during the filling of the mold. This 
profile of the heating cylinder will may be measured very simply by a 
have changed and the molding opera stop watch, clocking from the mon 
tion will no longer be under control ent the ram moves forward to the 
As a result, quality will suffer by the point where it stops or slows down 
sudden development of short shots, ippreciably very near the end of the 
flashing, or change in dimensions. stroke. The elapsed time will be equal 
Fortunately, the over-all control of to the ram-in-motion time. After the 
the operation can be checked by tin mold is filled, the ram slows notice 
ing the stroke of the ram as it pusl ably while “packing” of the mold 
es material into the mold. This is ind eylinder, This segment should be 
called “iam-in-motion time.” It will excluded from the measurement 


With pride and pleasure, the SPE Journal introduces the new 
regular feature Molding Cycles, devoted to the problems of the injection 
molder. Molding Cycles editor Louis Paggi is well-known in the industry 
and a foremost authority on injection molding. 

Readers are invited to submit articles, suggestions of topics to be 
discussed, comments on articles or ideas expressed in this column. We 
respectfully solicit your contributions to the discussion of injection mold- 
ing problems. Address Louis Paggi, Polychemicals Div., E. I. duPont 
deNemours & Co., Inc., Wilmington 98, Delaware. 
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Short Ram-Times 


For very short ram-times a more 
wecuriate method should be employed 
This may consist of starting and 


stopping’ the watch bY means of trip 


rs ‘ ! i ! b it of n if 
nstaliation, the watch may be placed 
! suitable holder during the check 


of only one or more cycles, then re 


oved to prevent damage to the deli 


te chanis by the vibration of 
the ( \ re check ery i 
oul s! ulad sufl ce te SHOW { thre 
peration re iit Inder control The 
nie these check 
uld be entered or n operation 
eet ilong witl othe iriable 
These include such things as temper 
ul pressure r material ecushior 
frouble Shooting Guide 
Th following = guid hows how 
ybserved change n-meotion 
Line Cul be used to hociute 
typical problen rising in) molding 
eration 
\ con iderable change i? 
Occurring betwee iny twe 
evel in indication that the 


trouble is in the hydraulic sy 
tem, Look for defective check 


ol pressure control 

Live 
enange imo the occurring 
ortly ufter recharging the 
hoppel Look fon change 
erial tort ulation defo 


tive drying equipment 


\ change W titre oeceur? 
ng over a definite time cycle 


Look for a defective pyrometet 


\ common Cuuse airty ol 
worn je wel beuring on. the 
dicuting needle \ check for tl 


trouble is to tap the face of the 


nstrument vith thie 
hand. If the indicating needle 
moves more than five degrees i 
either direction, the nstru 
nent should be repaired 


considerablk Ncredse time 


followed by of constant 
times, patter ina 
eate a defective heater band 
tine eul clue t 
ny vhict re 
i. Non-uniform feeding of mat 
rial 


b. Poor thermocouple contaet o1 


defective thermocouple 


¢. Defective timer 
a Non uniforn delay 
cycles, 


e. Non-uniform granulation — of 
material. 

It is quite obvious that the ram-in 

motion time will not be the same, a 

molds, n achines, ol material are 


changed, but once established for “ns 


given job, it should remain constant 


ws 
and 
; 
At 
4 
iy; 


withit very narrow limits 
Thirty nine 
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Edited by R. D. Sackett 
Technical Service Associate 
Monsanto Chemical Company 


Springfield, Massachusetts 


Extrusion Highlights at the 
13th National SPE Conference 


Robert D. Sackett 


oO he topic of extrusion received 
considerable attention at the re 

nt National SPE Conference, with 
dealing directly with 
eXtrusion techniques and new extru 
or material In addition three 


pitper vere given, which were of 


nadirect mportance to extrusion 


Valved Extrusion 

Paper vere delivered by — both 
Ernest Bernhardt of duPont and by 
Bruce Maddock of Bakelite which 
(ie it vith the ise of valves in ex 

isior Maddock said that “it was 

t that the contribution of the ex- 
truder itself toward product quality 
h not been thoroughly explored o1 


inderstood.” He goes on to point out 
the effeet of various extrusion vari 
bole on output and quality and the 
dependence of one on the other. Mad- 
dock iggests that by inserting a 


« between the extruder and die, 


qual ty cul bye controlled by main 


taining a predetermined back pres- 
on the crew (Once establishing 


ine 
rressure-quality relationship for a 
piver crew, material, and applica- 
tior mple adjustment of the valve 
tintain the established quality 

evel regardless of the die, Loss in 
sutput with high back pressure can 
compet ted by increasing screw 
peed. Maddock suulizes the adapt 
tion of pressure control principles 


further the iutomation of extru- 


Bernhardt has approached valved 
xtru n ft somewhat different 
stundpoint. He has shown how an 
xtruder can be kept running con- 
tinuously and by interrupting the 
f \ eans of properly design 


e extruder can be used to 


ect precise units of plasticized ma 


te! i The output of ul extrude op- 


iting under interrupted conditions 


il itu vy be run so that the mo- 


mentary flow rate during the period 
the valve is open may be considerably 


higher than the melting capacity of 


the feed zone. This is dependent on 
the fact that the shot does not ex- 
haust the amount of melt available 
in the metering section. 

The practical application of this 
technique is not yet fully realized 
and Bernhardt plans additional work 
in evaluating this technique. He feels 
that the interrupted extrusion oper- 
ation for producing uniform shots of 
molten polymer in rapid series com- 
bined with simple forming operations 
can be used to advantage in solving 
a variety of plastics processing prob- 
lems. 

The technique offers a challenge to 
the ingenuity of the extrusion in- 
dustry in finding new applications 
for extrusion equipment. 

Bernhardt further deals with the 
design of suitable valves and _ both 
he and Maddock indicated that exist- 
ing commercial valves were not satis- 
factory. The use of valves to control 
the flow of plastics through multiple 
orifice dies has also been investigated 
by Bernhardt and shows considerable 
promise. 


Screw Properties 

Robert Colwell of Monsanto has 
elaborated on previously published 
extrusion theory to give a more con- 
venient means for computing screw 
characteristics where approximate 
udiabatic conditions are involved. A 
step wise procedure to be followed 
in the design of a melt extrusion 
screw when the final temperature of 
the melt is required is presented. 
Colwell has shown a series of screw 
characteristic curves for the adiabatic 
ease and has shown the _ similarity 
between the isothermal and_ the 
adiabatic conditions. Colwell acknowl- 
edged the design of extruder screws 


bused on theory was a tedioits mathe- 
miutical approach because of ‘the in- 
terdependence of the many variables. 
He further stated that ultimate de- 
sign must be based on practical 
knowledge of extrusion. Nevertheless 
the valve of the mathematical ap 
proach to indicate the proper direc 
tion for initial prototypes must not 
be under estimated 


Nylon Extrusion 

Karel Toll of duPont and Robert 
Hughes of Spencer both had papers 
dealing with the extrusion of nylon. 
Earlier nylon extrusion grade com- 
pounds had the disadvantage of a 
sharp melting point and low viscosity. 
Profile extrusion with these com- 
pounds presented considerakle  diffi- 
culties and limited markets. 

In discussing duPont’s new Zytel 
42 extrusion grade nylon, Toll said, 
that it was 6 times as viscous as 
molding grade nylon and was well 
into the melt viscosity range of poly- 
ethylene. Because of the importance 
of melt strength in an extrusion ma- 
terial this new resin fills the require 
ments of a true extrusion plastic. 
Zytel 42 is chemically the same as 
earlier Zytel resins and hes essential- 
ly the same properties. Toll has dis 
cussed the techniques of extrusion as 
applied to this new resin and pre 
dicts that the utilization of nylon 
extrusion has just begun to be ex 
ploited in the areas where tuughness, 
abrasion resistance, and high tempet 
ature properties are required, 
Nylon 6 

Hughes discussed the relatively new 
nylon 6 type of resin and stated that 
by changing conditions of polymer 
ization, the melt viscosity of the poly- 
mer could be varied within limits. 
There appeared to be no special prob- 
lems involved in the extrusion of this 
new material. Hughes suggested either 
the use of the standard duPont nylon 
screw or the standard metering type 
screw that is more familiar in Europe. 
This new polymer is satisfactory for 
use in pipe, blown film, flat film, and 
sheet extrusion. Blown films one mil 
and under exhibit good clarity and 
flat film even up to 5 or 6 mil has 
exceptional clarity. Hughes said that 
although nylon 6 is still a relatively 
high priced compound, its excellent 
properties should open many new mar 
kets in pipe and film applications. 


Copolymer Pipe 

R. K. Multer of Marbon Chemical 
discussed the properties of Cycolac 
(acrylonitril butadiene styrene 
polymer) with respect to its use In 
pipe. He discussed the various phys! 
eal and chemical properties of the 
ABS materials and pointed up some 
of the differences between Cycolac 
and mechanical blends of the same 
basic chemicals. Multer warned that 
to obtain optimum properties ex 
trusion must be carried out in ac- 
cordance with the supplier’s recom 
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nended procedures without allowing 
overheating or degradation. He point 
ed out that this presents no problems 
is excellent flow properties are ob 
tuined at temperatures well below 


the degradation point 


Screw Design 


The mportance prope scre\W 


desig? in the financial success ol 
tn extrusion operation was empha 
sized by Robert Sackett of Monsanto 
He discussed the practical extrusior 
knowhow that can be derived from 
existing theoretical work. Sackett 
stuted that the advantages of vented 
extrusion have not been fully de 
veloped but that the technique went 
considerably beyond merely replacing 
a hopper dryer. The importance of 
proper screw design in vented ex 
truders n balancit 
problems was pointed out. Sackett 
further cautioned the 


overcoming 


indiscriminate 
ise of the term compression ratio 
and stated that it was the way that 
the compression ratio was obtained 
rather than the rat 
itself that was important 


I 


0 


Blow-up Ratio 


Charles Kucher of Spencer stressed 
the importance of blow-up ratio in 
blown-film extrusion of polyethylene, 
n obtaining optimum strength prop 
erties. He 
feasible blow-up ratios in the neigh 
borhood of 3-1 to 4-1 


used to give the best combination of 


suggested that whenevel! 
should — be 


tensile, 
erties. The data presented was run at 
full take-off speed and no investiga 
tion was n ade of the effect of ad Te, 
ent take-off rates, 
Kucher realized that it was not pos 
sible to stock a wide range of die 


or to be constantly changing dies to 


elongation and Impact prop 


temperature, et¢ 


fit a rapidly changing .order patter 
n order to maintain optimum blow 
ip ratios, He pointed out that 

serious effort should be made to use 


optimum blow-up) ratios however 


Temperature Control 


In discussing the problem of ten 
perature control in’ injection molding 
machine s und extruders, 
of West Instrument Corp. stated that 
there is no proper single depth fo 
a thermo couple to answer all cor 
ditions of operations to the maximut 


idvantage of the machi use! The 


use of dual parallel thermo couples 


one mounted near heating bands and 
one located deep in the barrel \ | 


give more uniform control on the 
plastic temperature.  Proportioning 
type instruments used with nole 


thermocouples reduces cyel nye: he 


ever the fundamental reasons for the 
vide variation is that the heat input 
requires time to penetrate the ste¢ 
vall and reach the thermocouple tip, 
ind even though the instrument \ 
turn off, there is still a large heat 
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cupucity stored within the wall pas 
n the heater to the thermo 
couple. We St } 


ng tron 


nadvocates the use oft 
adual thermocouples as relatively 


heXpensive means of mproving 


sting temperature control bot! 


niectio} molding ind extru 


equipment 


Research Debate 
\n interesting highlight of the cor 
occurred in the Research 
diametrically op 
posed views were presented by two 
of the Spe akers. The following is the 


way that Murray Underwood of Mon 


symposium, where 


santo analyzed these two papers 

“It is a common experience among 
extruders that for a yiven die and 
operating temperature, there is a rate 
beyond which one cannot go without 


running into a surface roughness 
problem. Thi 


sheet, film, Wire coatings, pipe, and 


happens in extruding 


profiles. The question ts: Is it Pos ble 
to change dik designs or operating 
conditions so that higher rates ean 
be obtained without getting into this 
critical roughness range? If so, how 
does one go about it? John Tordella 
of duPont elaborated on his previous 
paper on melt fracture and showed 

rie plastic melt flowing 
Pordella’s opin 


ion is that the roughness results fron 


Vie of 
through a glass die. 
stresses which are so large, and so 
quickly applied, that the  structur 
of the melt broken. R. F. Westover 
of Bell Laboratories, on the other 
hand, believes that the roughness i 
a turbulence effeet which is related 
to some critical value of the Reynold 


number 
Flow Roughness 
Tordella’ 


the roughness will start to oceur at 


“According to theory, 
Which is pro 
portional to the flow rate divided by 
the cube of the radius of the opening, 
affected by the 
internal shape ei the die just befor 


sume constant value 


and will be strongly 
the opening. Westover’s interpreta 
tion is that the point at which rough 
ness occurs Will depend upon the rat: 
of flow divided by the radius to the 
first power, affected by such factors 


is the surface roughness of the di 
nds 

“This is not the place to expre 
in opinion a to the correctnes of 
elther theory. We do wish to point 
out, however, that such differences 


f opinion can be extremely valuabl 
They will undoubtedly 
number of people to make tests of 
results of these 


tests will be of great help in ow 


challenge 
own, and the 


inderstanding of die design. 


‘It might be well to mike t 
point that the differences in opinior 
between Tordella ind Westover were 
the mechanism which the 


rougnness occurs, They did not di 
yree o7 the fact that such rough 


nes doe velop iil eritientl cor 


Figure 1, Molten ethy 
lene extruded through 
Black 


specks make flow pat 


glass oritice. 


tern visible 


The moving picture that 
| something that hould 
be seen by all in the extrusion in 


dustry The flow pattern that oecut 


red nside the glas die used are 
almost unbelevable igrure 

ph tov of thie i ait used 
nd the flow patter mad isible 


\ il mixture of black polyethylene 


International Symposium 


On Synthetic Rubber 


\ symposium on synthetie rubber 
Wil be he ld March 26, 28 il 
Church House, Westminster, London, 
England. The program is listed below 
kor further information contact Rub 
ber and Plastic Age, Gaywood House, 
Great Peter St., London 
Ameripol SN Rubber 
R. Kenney 
Auxiliary Materials for Synthetic 
Rubber 
W. MeG. Morgan 
British 
Rubber 
Kk. A. Murphy 
Butadiene-Vinyl Pyridine Copolymers 
W. Gumlich 
Butyl: Part I—General 
w. C. Smith, W. L 
Zapp 
Part 1]—Butyl Rubber Tyres 
D. J. Buekley 
Effect Cis-Trans Ratio on the Physical 
Properties of 1,14—VPolybutadienes 
J. N. Short, Vernon Thorton, Ger 
ird Krau 


Developments Synthetic 


Dunkler, 


German Synthetic Rubber Develop 
ments 
Paul Bauman 
Neoprene Latices 
Hartstield 
Nitrile and other Acrylic Rubbers 
S. Mottram & P. H. Starmes 
Organic Fluorine Rubbers 
J. C. Tatlow 
Self-Reinforcing Elastomers 
Silicone Rubber Its Growth and 


Recent Developments 
Philip C. Servais, and Dr. Ll. H 
Riley 
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CRUCIBLE CSM 2 mold in press at Pro-phy-lac-tic Brush Co., Florence, Mass. The mold, built by Eagle Tool & Machine Co., Hillside, 


New Jersey, produces vegetable pans for Hotpoint refrigerators. 


why CRUCIBLE CSM 2 


is chosen for so many big molds... 


One reason is that CRUCIBLE CSM 2 is always uniform in structure and 
composition. It’s got to be. For the quality of every heat is controlled by 
Quantometer analysis . . . and every piece, regardless of size, is ultrasonically 
inspected. This means superior machining and polishing characteristics. 

Another reason is that CRUCIBLE CSM 2 is immediately available 
from warehouse stock in 205 sizes, big and small. The job isn’t held up for 
steel when you order CSM 2, the mold steel you can trust and get when 
you want it. Crucible Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


C R U C } 4 LE first name in special purpose steels 


Crucible Steel Company of America 


4 
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Organization 


} t 


By Your 
National 


“The objects of the Society shall be to pro- 
mote in all lawful ways the Arts, Sciences, we 
and Engineering Practices and Standards 


connected with the utilization of plastics.” 


CY HE TECHNICAL LEADERSHIP of the So 
ciety of Plastics Engineers was self-evident in the 


excellent 13th annual conference recently concluded 
n St. Louis. The quality of the papers presented 
m a broad range of subjects was high. Lecture 
VERSES vere crowded to capacity. Que stioning Vus 
risk and constructive. They were indicative of 
sincere desire to learn. 

An examination of the program shows hearty 


60% of the papers were presented by men aiffiliated 


vith plastic material suppliers. This fact allow 
room tor eriticism since our society Is an organi 


zation of individual engineers from all branches 
of the industry. We need more universal participa 
tion in technical activities to serve the interests of 
all members better and to provide recognition for 
scientific and practical advances n ade by the “silent 
segments” of the industry. 

It isn’t difficult to write a good paper. It may 


be just as difficult to write a poor one. Presenta 
tion of a well-executed pape. offers advancement 


in professional reputation of the author. His en 


ployer will realize this. What boss can resist boast 
ing to his associates: “I have a boy from my engi 
neering department giving a paper at the SPI 


national meeting in Detroit in January”? Or telling 


his customers, “Of course, our engineering depart 
nent is highly rated. Several of our men have given 
talks at the SPE annual technical meetings and 
they are well respected in the industry.” Or resist 
handing a prospective customer a reprint of the 
technical paper to prove the solid quality of | 
organization? This is not speculation t happer 
n the plastic terial supply business all the time 
Some folks like to keep t r discoveries and 
levelopments secret. Patent nd trade secrets have 


secrets have a way of beco ng common Knowledge 
ery quickly. But often it is a good idea to receive 
‘redit for u discovery before t nas veer! kicked 
around so much no one can recognize it. 
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It is a well-known fact our own ideas often e: 
be augmented by discussion with other Who | 
ot come out of such a session without finding the 
discussion has in proved the ideas he took nto it? 

One of the greatest advantages an engineer cat 
derive from writing a technical pape. muel 
better understanding of his own knowledge. Halt 
maked ideas ure quickly seen in their true dimen 
sions and must be disearded when considered COLALN 
for acceptance in print Half-understood ideas must 
be reduced to complete and simple stutement witt 
the surprising effect of making the author mort 
sure of his conclusions. Unnoticed ideas ippear to 
an author when he sets out to organize h tor 
ind then contemplates what he has organized 


A 


nature 


ll of 


nakes us 
JANUARY 


this 


sounds vel 


rn loaded w 


ither re 


1958 IS ONLY A MONTH AWAY, 


tal 


pres 

De 

pers 

) 

+} 

t 

ber 


if finished 


tech! 
(«0 
rile 


is far as decisions o1 
cerned. Notices will so 
nembers requesting pa 
1958 meeting few 
discussion ure offered 

on the part of SPE me 
topics are novel apy 
matior maintenance, plant 
ng, testing 

tra of plastics enginee! 

ant | 

is the parti 
make it. The Speaker 

n irranging wne mec! 
apers if the member 
echnological material 


SI 


rman, & 


1958 Ar 


peaks 


nual 


inspiring but humar 


th the maction 


t to inspiratiol 


enting papers re Col 
n il to 
nad ugyvestiol for th 

any topies vhich need 
ulate further though 
\ trite 

layout, material hand 

yroduects, and 


cal conterence 
of ill SPE member 

mittee will do its pat 
f presentatior the 
SPI vill provide tl 

rs Committee 


Technical Conferencs 


} 
\ 
| 
| 
a 
& 
W. Goggin 
SPE Forty thre« 


PUMP VENT 


30 degree 


Demonstration of a 444” Prodex PVP 24 Vented Extruder with 
Prodex cross head. See this machine demonstrated 


our own material. 


A demonstration proves the 
of the Prodex PVP 24 Extruder 


The unique Prodex PVP 24 Extruder plasticizes the compound to a uniform melt viscosity. The 
material is then positively pumped into a devolatizing section where moisture, monomers, air, etc. 
are removed. A second pump positively meters the compound into the die. This combined action — 
Eliminates Porosity— Increases Output— Improves Dispersion— Eliminates Pre-Drying — Reduces 
Heat Degradation — Improves Precision. 


Prodex PVP 24 Extruders are available 
m 134”, 215”, 6, 8” sizes. 


Typical Production Rates of 


Prodex PVP 24 Extruders Arrange for a 


POUNDS PER | HOUR D d 
Extruder| Drive Cross nareepemerenee e mon stra tion To ay 
Size H.-P. Section PVC Polyethylene Polystyrene 
Dryblend | Pipe Cpd. |Highimpact} et us prove to you the outstanding perform- 
1] 180-240 150- 180 150-240 ‘ 
| - —_————_|_ ance of the Prodex PVP 24 on your own 
5 sq.in. 550-660 | 450-520 | 500-630 terial 
in. 11709-2100 | 1450-1600 | 1500-1900 material or write for bulletin I.-4 today. 


No porosity was present in any of the above extrusions. All compounds 
contained at least 1 moisture and were not extrudable on 


PRODEX 


EXTRUDE 


PRODEX CORPORATION, FORDS, N. J., HILLCREST 2-2800 
MANUFACTURERS OF PROCESS AND EXTRUSION MACHINERY 


ordinary machines without porosity. All rates at precision tolerances 
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astics Activities of the 
International Standards Organization 


Norman Skow 


Co 


61 held its sixth meeting this past 


A.S.T.M. and TC 61 is the technical Fall at The Hague and our American dele- 
vation reports that the work is beginning 


LS.O. might be defined as the Interna- 
tional 
committee responsible for the work on plas- 


ties LS.O. to show progress. 


echnical Committee 61 on Plastics of the | i ntrie ked ether 
ternational Organization for Standard tiol ug » respect d trust one another and th 
new records for attendance and accomplishment perat vork dicate } levelopment of LS.O 
The Hague meeting during the veek bet nods vhicl be «airect ntel 
17-22, 1956 Approximately 90 delegates from 15 clentific nvestigutior nd ti 1) 
nations acted = 23) Draft LS.O Proposals na nginee! dut 
Hungary, | ‘ ind the U.S.5.R technology plastics stundardizat ! Rep 
sented in this group were government, trade soc 
The sessions were highlighted by se ral y nd industry, as follows 
nificant de velopments One of these ugreement H Adams, Monsant Wal Compal 
that the primary purpos« Ls.O. TC61 to «de W. E. Brown, Dow Chemical Company 
elop test methods for commercial use, A corollary 
to this is that test method vill be based on existing 
(C. L. Condit, Society of the VPlasties Indu 
national standards. A direct result of this policy 
clarifieatior wis the idopt f Draft LS.O pro \l kK! he, Nutional Burenu of Standard 
posals for impact testing based on U.S. (A.S.T.M.) M. C. Reed, Bakelite Compan 
ind German (D.1.N.)) standards \ \. Skow of Synthane Corporation repre 
\ milestone in TC61 history is passed her S.P 
methods wer ipproved for ibmission to the a. 4 Webber, I I. du Pont ¢ 1) 
LS.O. Couneil for promulgati« LS.O. Recor Willard, Ohio-Apex 
endations. These methods cover the determination Kk. Y. Wolford, Koppers Comp 
of (1) Temperature of deflection unde) mad (1 
distortion), (2) Water ihsorptior (.3) Apparent Phi 195) meeting new ! SWwither 
density of molding powder \ ch n b poured robably n July. The 1 _ nvitation to 
from a funnel, (4) Apparer lensit ' d v8 ting in America | been accepted 
powdel Which cannot be poured from a funnel, and uy me ! ay under way for th to adit 
(5) Acetone soluble matter of pher nolding reced the fall meeting of A.S.T.M 
‘ ttee D-20 \ n pla r t 
The iriou WOrKING ip tud ne N cl forelg ite vil bye ed 
enelature ind Definition pau ! f Test pate by cheduled during the ook 
Specimens; Aging, Chem nd Environment the D-20 session The greatest burden on our del 
Resistance; Standard Laborat ry Atmosphers t he 1058 eting 9 ‘ 
Conditions; Mechanical Stre th | perties; Phys ne pit { r Europ \ 
il-Chemical Properties; The. Propertic ina f wus 
Mlectrical Properties, The deleg hile endeavor 
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i Glass Fibers As 
Reinforcement Of 


Plastic Laminates 


CHEMICAL 
GL ASS I IBER, |’ 
i | bor 


FINISHES FOR 
nd I 


\pr LOD nauges, 7h cent 
‘ Ph 121165 from OTS, U. S. Dep 
( re W | rt 
‘ { RN 
I} 
iT, 
1) tre i 
! nditior ! 
UNIVERSAL TYPE CHEMICAL 
FINISHES FOR GLASS FIBERS 
USED IN REINFORCED PLASTICS. 


’. Erickson, I. Silver and H. A. Perry, 


tory, Oct. 
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iterature — 


1956 SUPPLEMENTS TO BOOK 
OF ASTM STANDARDS 


Part 6 Rubber, Plasties, Electrical 
Insulating Materials 80 pages, hh 


standards covering plastics; 
leetrical nsulating materials: rub 


(process bility te sts, 


Dor ry st synthetic elast 
pl tests uleanized 
ibber, low temperature tests of rub 
er, automotive and aeronautical rub 
b packing nd gasket materials 
ctr mrotect 
ting nal ¢ tex ftoun 
nded ¢ ilar rubbe 
Sup 
\ et ne M 
16 Race Str I delpt 
‘ np 


Polyphosphates 


ELASTOMERI( POLYPHOSPH- 
ATES, Part 2. R. A. Hubbard II and 
. P. Strauss, Rutgers University for 
Wright Air Development Center. May 
1956. 37 pages. $1. (Order PB 121391 
from OTS, U. S. Department of Com 
Washington 


merce, 


25.) Cross-linking 


of polyphosphate chains was attempt 


ed as part of a project to prepare ar 


astemer whos backbone is the 
polymetaphosphate chain. Molecular 
weights of crystallized  potassiun 
polypno phate were how? to be as 


high as 3 x 10°, or sufficient for uss 
n elastomeric materials. A procedure 


for cross-linking of polyphosphates by 
Another «ces 


reduction of 


fusion is explained, 


cribed for the intermols 
ilar forces by separating the chains 


A guide to the 


spectheation of qual 


t ind rkmanship ! laminated 
tic mate) procured for mili 
tary nas heer prepared ny the 


ised to industrv throug! 


the Office of Technical Services, 1 
S. Department of Commerce. 

The report, PB 121277 Defects of 
Importance in the Specification of Re- 
inforced Plastic Products, F. R. Bar 

t, Naval Ordnance Laboratory, Ma 
1O5 may be ordered from OTS, I 
Wash- 
price 


S. Department of Commerce, 
ngton 25. It contains 53 pages, 


$1.50 


Processing Case Histories 


\ new Hooklet descripiny 


( ips ile nistories nea 
ng, bakit gy, drying, ae hyadt ting and 
operations it iriety of in 
dustries. The booklet may be obtain 
ad fre rge from Fostoria Press 


».. Fostoria, Ohio. Reque st 


Men In The News 


John Marco 

John Mareo, well 
nd inventor of con 
copolyme ri 


known for his 


nuous mixers, reactors, 


ition, foum generators and many 
the? continuous processing, tech 
hogica ind mecnanization methods, 


the post of president of 
Mareo Company, Inc. to take a new 
s President of Marco De 

nt Co.. Ine.. with offices at 815-825 


West 5th Street, Wilmington 1, Dela 


velop 


F. R. Kiernan 
Kurz-Kascl 


ippornte a F.. 


Kiernan as Vice President in Charge 


Manufacturing. Kiernan has been 
th ¢] pioneer plastie molding con 
ern for slightly over three years i 


the capacity of Works Manager. He 
came to Kurz-Kasch from the Mor 
errey Mexico Subs diary of the An 
erican Metal ¢ , Ltd. 


Chief Industria 


Cordo Officers 


Cordo Che mica corporatiol of Nor 


lk (onnecticut, 


where Viis 


ne ppow nt of ollowing 
ficers: George H. Sherrard, executive 
preside nt; Garant Brown, Vict 
pre dent-technte airector; Robert G. 
Forsythe, resident vice president, Mo 


bile, Alabama plant. William F, Con 


dor yas appon ted pre side nt ot 
Cord Molding Products, Inc., The 
( rdo sniles fTiliate with offices il 


220 Park Avenue, New York City. 
Hercules Powder 
New assignments for three men in 


the Cellulose Products Department of 


Hercules Powder Company were al 

nounced as: J. B. Martin, who has 
been upervising plastics promotiona 
activities, transferred to the con 

puny Export Department to develop 
export plastic markets. Robert C 
( rk, whe ! Deel inager of the 
department’ C incinnat Office, 


transferred to W mingtor to vid n 


scale ind pl motional work 
Gregory . Bruxelles, at present a 


nember of the sales development staff, 


is named manager of the department’s 


Cincinnati Office 
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4 publisned tori Pressed Ste 
~ 
Corporation, Fostoria, Ohio—pionee 
inutacturer ¢ f red ovens, 
The eight-page booklet contains uc 
ed Steel Cor | 
nates al tudied in three 
port the Armed Forces released 
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| Ine., custom and prop 
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1172 from OTS, U. S. Department 
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AROUND THE WORLD 
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if (fut ) tter re te e cont 


AUSTRALIA nd electrical properties. This ac 

Vol. 12, No. 135, Oct. 1956 nigan C] aictnal 


Abstracter: Albert Lighthbods 


AUTOMATION AND THE CHEM ISG] at Ont 
ICAL INDUSTRY—W. B. Clarke. the r toleran 
An abstract of an address given at L. W to quick temps 


of auto gen er ANALYSIS 
yond that of cost, are given, su ppear in the Decemb \ PLASTIC. PILING 
nproved ty control, redu f Styrofoam in Buil Michel Delattre. 


lectrienl stean peak loads, truct | t 
ise polve 


CANADA tem, it is very: dif 


FRANCE spot of th 


INDUSTRIE des PLASTIQUES 
MODERNES 


CANADIAN PLASTICS 
December, 1956 


Abstracter: Harriman H. Dash 


FHE VINYL ACETATE FAMILY 
OF PLASTICS pp. 36 ff \ 
staff 


report on the production of Abstracter: Hans Maver 
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IN, ALUMINUM 


UNDERGROUND 
SYSTEMS 


December, 1956 


GERMANY 


ne Schwend 


Ok PVG 


vinyls (acetates, alcohols, and ace PLASTIC SHEETING IN AGRI 
tals) by Shawinigan Chemicals, Ltd. ae 
Vinal produced CULTURE 
200°C. th charc — December, 1956 
nated \ eataly ( ne 
Bulk d Abstracter An 
i roduc PLASTIFICATION 
rious grade OL polyviny cetal Ottmar Leuchs 
(Gelva). 7 f grad ind prot TECHNICIANS FOR THE POW 
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Kunststoffe 


. . (con't.) 


ind share of erystalline and Further extensior to yrreutel ana 


non-crystalline zones vertical and lower thickness of films is under 
| ) tic type can be mix parallel to the direction of elongation. consideration. 
latinizes well and lowers F. H. Mueller and A. Engelter: ; ' 
le transition point of Method to determine heat effects PVC \GGLOMERATES 
The former type of upon drawing George Wick and H. Koenig. 
the polar groups T. H. Gast: Poss bilities and limitations 
PVC molecules: the latter trans Measuring the heat conductivity of eliminating the granulation process 
nlastic films over wide temperature ind molding finished articles directly 
multiple jointed hinge. ange. from the powdery plasticize r-contain 
plasticizers usually rep Wuerstlin: ing-PV« are discussed, Emulsion type 
f these two ex Attempt it t molecular explana with a maxin um ol plasti 
tion of the external plastifieation of cizer can be mixed and gelatinized ir 
| tatements led to new pro high molecular materials au mixer of suitable desigy and 
rding internal plastifiea H. Veith: peripheral speed. Purling soft Pv 
ers and polymer plasti Dielectric properties of sorption of low granule size is obtained. Po 
nti-freesine properties. water in plastics. obviate caking upon furthe1 addition 
of plasticizer, the agglomerate is 
SEPARATION OF HYDROCHLORIC POLYCARBONATES — A NOVEL cooled down to room temperature it 
ACID FROM CABLE COATING THERMOPLASTIC a second mixer and. plasticizer of 
VMATERIALS CONTAINING PVC In search for high-melting poly- 100 to 150° C. is sprayed into the 
Bernhard Schmitt and F,. Heck. esters the Uerdingen pkgent of Far- agglomerate, in practice feasible up 
Deseription of a method to dete benfabriken Bayer has developed to a 45% plasticizer ratio. Production 
ne the uantity of hydrochloric polycarbonates, Although, in principle of plasticizer - containing - suspensior 
ci eparated fron cable coating possibilities fo. the production of type-PVC is much easier and can be 
mpounds containing PVC at ten polyesters from carbon dioxide were accomplished in a mixer permitting 
peratures below and beyond the usual known, there was no way of pro- both heating and cooling. 
ocessing temperatures. By direct- ducing high moleculars. Emanating A comparison of both PVC granules 
y the gaseous decomposition prod from 4,4’-dioxy-diphenyl alkanes, of and agglomerates showed little dif 
its, formed upon heating of PVC which were produced about 30 differ- ference in processing. The advantages 
dl compounds, into conducting ent types, these alkanes were dissolv- that granulated compounds may hav: 
’ vater and registering the change in ed in dilute soda lye and phosgene over agglomerates may be compen- 
nductivity then taking place, a wus added at 20 to 30° C. so that suted by insertion of strainer plates, 
ul btuined revealing the de- solid polycarbonates formed. The pressure increase in the extruder by 
‘ my tion strength of the specimer molecular weight may be adjusted. nozzle extension or higher worn 
d consideration, From the quan Polycarbonate produced so far dis- progressivity. 
ty f eparated hydrochloric acid solved in methyl chloride, a number 


ermined the 


speed ot de 


an be ealeulated. 


if aromatic hydrocarbons, esters and 


ketones. In the absence of water, 


DETERMINATION OF POTLIFE, 
CURING AND GEL-TIME OF NON- 
SATURATED POLYESTERS — 


. I} hod, though more circum vapor and alkalie or sour impurities, ey 
ti thar customary ndicator they are stable also over long periods, H. Schirmer. : 
ethods due to equipment needed, in molten status up to and about Description of a new meter meas 
bu pe r to all visual methods, 300° C, Customary production tech- uring and registering simultaneously 


ilso be used for determining 
tub of PVC pow de rs, 
’VC compounds for rigid processing, 
ind soft PVC 
temperatures of interest. 
PHYSICISTS' CONFERENCE IN 
MUNICH SEPTEMBER 1956, A 
BRIEF ON PAPERS PRESENTED 
\T THE CONFERENCE OF 
SPECIALISTS IN) HIGH POLY- 
VERS—H. W. Paffrath. 
The dynamic-elastic behavior of 
Vulkollan, poly-addition product 
diisocyanate with polyester carry 


films at processing 


of 
ng free hydroxyl groups. 
G. W. Becker. 


The dynamie-elastic behavior of 


niques may be used for fibres, films 
and lacquer coatings polycar- 
bonate solutions. Fibres, films, blown 
films and bodies, injection and com- 
pression molded articles may be pro- 
duced from the melt. Concentrated 
solutions will emulsify in water. 
Properties: Melt zone between 150 
to 300° C.; low water absorption; 
very low gas permeability, highly re- 
sistant to ageing with no changes in 
color or physical properties over sev 
eral years; resistant to water, neutral 
sultic solutions, watery mineral acids, 
nitric and hydrofluoric acids, watery 
solutions of organic acids and strong 
oxidation means, weak alkalies, ali- 


both the temperature reaction of 
polyester after addition of catalyzers 
and the change in viscosity taking 
place, working on the principle of an 
mechanical vibrating reed 
Neither the gel-time 

test suggested by SPI in 1951 no 
General Electric’s gel - time - mete? 
could indicate both values during ons 
single test operation. This new mete) 
registers the temperature-time and 
the viscosity-time curves on the same 
strip of tape. A uni-directionally free 
vibrating steel 
polyester heated to the temperature 
at which measuring shall be effected, 
is excited by an electromagnet, vibra- 
tion frequency and exciter amplitude 


electro 


vViscosimeter. 


reed, immersed into 


polyamides and polyurethanes as a phatic hydrocarbons, higher alcohols, 
freaw peratur synthetic and vegetable oils and fats. With 
’ : a limited degree to strong alkalies, hence, solidification of the polyester, 
; ) comes gradually lower and the 
odulus of elasticity and the dynamic HOSTAPHAN FILM FROM POLY- resonance curve flatter which en 
odulus of shear of high polymers TEREPHTHALIC ESTER—O. Herr- tails a decrease in the amplitude of 
within 10 to 10—' Hi are the reed, consequently also a lowering 
R. Kaiser: A license contract between Farb- al ‘tee registered tension. A second 
Forming if polyethylene unde werke Hoechst and ICI for production recorder registers the temperature at 
heat—Investigation of polyethylene of polyethylene terephthalate and the same time. 
n the ultra-red spectrum show subsequent production of Trevira 
d that the decrease in crystalline fibres and films form the basis for GLASS FIBRE REINFORCED 
structure is lower when forming films today’s market in Hostaphan films PLASTICS FOR THE BUILDING 
inder heat influence than upon cold which are available in thicknesses of INDUSTRY—Waldemar Beyer. 
shaping. Tests conducted under polar- 20, 25, 33, 40 and 50 u, to which 10 A survey on continuous and semi 
ed light shall give hints as to lo- ind 15 u, are being added at present. continuous productior methods of 
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Kunststoffe . . . (con't.) Various types construction, using JOINING LIGHT METALS WITH 


parallel mats as described above ane SYNTHETIC RESIN ADHESIVES. ° 
es forces DV the? mats re leseribed in great tic Nes 
te ngs suct et al 
He 
in which two vers f olas Araldit X\ Xam pli 1) ey! 
propertic FROM SWEDEN Swedish Tech 
demanded by the building industr+ nological Institute—Ingeneer Synden. 
A second article shall investigate tl \n acrylonitrile fibre is deseribed | 
ise of sucl nates for the transt Cl Ss not dependent on the use 
y forces in the building industr inv existent patents. The basic dit > Pp 
‘ lilding lu \ MOLD FINISHING FOR PLASTIC 


ference between the usual methoc 
producing these fibres (Orlon) se INDUSTRY. 38 
a the technique developed by the pi 
Swedish firm Superphosphate Mfg 
Co. is that the Swedish method uses 
KUNSTSTOFFE-RUNDSCHAU Wet spinning process, a technique 
hitherto not practical. The basis of 
November-December, 1956 this achievement is the development PAPERED EJECTION PIN IN 
Abstracter: Leo Fischer f phate sol ent for the ery SPALL ATION IN INJECTION 
lonitrile. ‘This. colvent enables then VOLDING MACHINES Heinrich 
GRILON-NYLON 6, A POLYMER to wet spin in a highly efficient mat Spies 4x 
AS MATERIAL FOR PIPE MANU- er at a lower cost and produce 2 Che cust \ 7 9 
FACTURE—W., Steiner. superior fibre. Comparitive test Injection ding chines 
\ full analysis of mechanica ind sults are given with regular dry spur sts u ) n adjustable thread 
hemical characteristics of Nylon | Orlor and Polyester fibres ind 
Polymer (a poly-caprolactum resin) Paervl. OACK Of a 
nm pipe nd tubing. The article ! Variat 
licates that high molecular weight ISOTACTIC RESINS - Erich M. ire tl 
condatiol products have a great ad Bayer, Vell t \ 
intage production Wise as Well as Dr Bayer describes the work of ‘ ‘ eal 
mechanical performance. As the Prof. Giulio Natta of “MONTECA illustrating proved tapered 
noleeulat veight of polyme ! TINT” of It aly. Dr. Natta has de ejector pin, activated by pring I} 
creases the flexural strength and veloped a new series of Crystallin take }) \ t 7 t a 
odulus of elasticitv inerease. as wel polymers which he ealls “Isotactic.’ ” pressure of the in The tensior 
is resistance to hot water. \ hig! Hy nis appl ed the Ziegle) cataly nd lengtl 
sture content of polymer before ition technique using metallie cata vith a key, the whole unit being e1 
xtrusion is advised to increase burst ysts of an organic nature, to the sed in stes ibn de ‘ 
g strengtl M Formulations Olymerisation of Various resins and by practicl 
testing do not give reliable results has greatly nereased the melting macaine The chiet ilue of tl pur 
inless moisture content before ex points (Polystyrene to m.p. 225° C) t be ding ery thir 
SIO} ind subsequent Vater absorp na mproved tensile strengths and expendible cup ol tvreme ) poly j 
on is taken into account. What is other qualities. His methed uses a co ethylene, Since these resi ive to 
claimed to be a verv reliable formula catalysation system with metallic be in a very liquid form, that high 
for estimating the maximun pressure catalysts such as TiC] 41 (C:H;) heat, to obtain the low vis« y need 
tolerance oft tubing Ss given, \ poly z CL \] (G H px al d many others, ed for thin wall n old ng, a vacuum 
amid of 500,000 molecular weight was vith a specific for each resin, The ‘ften created the ejection dise and 
ised. Methods for heat distortion theory is that the polymers thus ejection often difficult. A groove 
sts. chemical tests. water reaction formed have a spiral structure and therefore cut in the ejector dise 
tests ete. are given. Dr. Natta’s full and complete struc and = is ibjected to slight air p 
tural formulae presented ind ire Another col felt 
PRODUCTION AND CHARACTER- explained ring with parrafing nd thus p 3 
ISTICS OF PARALLEL GLASS tects the molded pices fro 
ROVING MATS FOR GLASS FIBRE * vhen ejected. Uninterrupted cyek 7 
LAMINATES—W. Beyer. f 10 piee 
An increase of modulus of elastu med by using th torn, 
ty of 365° s indicated by using DER PLASTVERARBEITER pir 
parralel rovings sized with Epoxy 
binder when used in laminates. A November, 1956 
thorough description of method and 5 
eXact spe neations are given as We 
as formulations and instructions for WHY IS BERLIN USING MORE , 
testing procedures. It is advised that SYNTHETIC TROWELED FLOOR- é 
fibres do not exceed 10 microns ! ING —Heinz Claus. GREAT BRITAIN 
D; as binder 85% Shell Epon resi \ type of troweled floor is being be 
834, Epon 562-15% dissolved in 2's ised extensively in Berlin, consisting PLASTICS 
ucetone, activated with 9% diethylene of a polyvinyl acetate dispersion mix 
triamin. This resin syst m is sprayed ed W th various fillers and pigments, October, 1956 a 
on fibres as the _ paralle rovings ind troweled by hand and scrapers t ; 
leave the winding drum and then tl a smooth and highly polished surfac: Abstracter: Alfred Rexer ‘ 7) 
is ove} cured. For maximut! it Ss spread several layers, eacn 
strength mats are laid up at layer dried before application of the POLYESTER LAMINATING = 
angles. uniform structure throughout next one. It is advised to have a cor RESINS—Part 2. J. Brydson and ¢ - 
Thin lavers of random mats on top crete or asphalt base to work on. Car W. Welch. r 
ind hotton may be used, as wel is rT ipplied onto a wet floor; many The coneluding part of ! nvest 
heavier matting in centre for prope! patterns, colors and inlays have beet gputior designed to bring bout 
distributior of stress resistance made Close! inderstanding if the relatior 
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try and prop 


the chemi 


Vester laminating resin 


PROPERTIES AND TESTING 
OF PLASTICS MATERIALS 
\. E. Lever and J. Rhys. 


| t «discusse the testing of 
| ed dings. Tests covered are 
rengtl breaking 
rengt electri 
i india re t plastr 
( tince to heat, specihe gras 
bsorptior 
‘ 
VAPOR PRESSURE OF PLASTIE 
VATERIALS, Niels Jensen. 
I} rticle covers the procedure 
ito determine if certain hign poly 
have low enough vapor pressures 
0 used in vaccum systems W th con 
fidence, The sample was placed in an 
! turt il nua containet! 
d the entire vstem then subjected 
Is tet per ture nd vacuum 
dete! ! xperimental data Ma 
‘ lated vere Teflon, poly 
thelene iran, Mylar, Vinyl, Nylon 
oth, Hycar and Butyl rubber. A 
) data obtained giving the 
ilu for the materials investigated 
neluded. The author feels these 
‘ find wide uses guskets, 
dieleetries, low friction surfaces, and 
Tar 


ITALY 
POLIPLASTI 
July, August, 1956 


Alfred Alk 


Abstracter: 


RECENT DEVELOPMENTS IN 
rHE SECTOR OF PLASTIC 


1 MATERIALS IN THE U.S.A. 
4 Maleolm W. Riley. 
Revie if developments during the 
Veal bused ol the lust plas 
t There are three sections, 


Mater Technology, and Stan 
dard d New Applications. A_ brief 
buragrap devoted to each iten 
diseussed under these thre headings 
\ COURSE IN THE APPLICATIONS 
OF POLYESTER RESIN Sandro 


Rossi. 

\ Italia miunufucturel ri 
j gy othe pust June in the 
| polvesters for tecnh- 
ted ! Nese kinds of 
j } coul neluded prac 
trutior by trained pe 
s discus 
elud we adi ny wcuun 
tion Det ! nea 

1) | fir } 


ISOTACTI POLYMERS Elvio 


Fachinelli. 

M lar Poly 
Institute nas, bY developing 
er type catalysts, 


ne field pressure 


Part &. 


polymer formation The new pols 

obtained 

Professor 

Natta distinguished three fundamen- 
} 


“Tsotuctice” ar 
ilpha-olefins. 


ners, culled 


from Various 


tal types of polymer; (1) isotactic 

substituent R groups lie in the same 
plane along the polymer chain; (2) 
ndiotactice the substituent R 
yooups alternate from one side of the 
chain to the other in a regular mat 
the substituent R 
yroups have a random arrangement 
along the chain. The first group has 
had the most study. The characteris- 


tic spiral structure of the molecular 


(3) atuctie 


chain confers certain 
isotactic polymers quite different from 
the amorphous (atactic) polymers 
prepared at high pressures. The poly- 
mers are solids with a high degree 
of erystalinity even at low molecular 
weights (polypropylene at 2500 with 
tne erystaline structure of a much 
larger molecule). An ionic method of 
polymerization is required to prepare 
the resins with proper chain config- 
uration, A 
alyst, such as a titanium halide, by 
Which the monomer is absorbed, pro- 
ides the key to this type of reaction. 
The isotactic polymers have consider- 


properties to 


solid, stereospecific cat- 


ably higher fusion temperatures than 
comparable atactic polymers. Isotactic 
polypropylene has a resistance to ten- 
sile rupture approaching that of steel. 
Licenses have been isuued by Monte- 
catini to most of the major plastic 
manufacturers in the United States. 


EPOXY RESINS—Arrigo Sandri. 
Although epoxy resins have been 
kown since 19380, it is only recently 
that they have become of industrial 
nterest. They have high reactivity; 
exceptional adhesion to metals, glass 
and materials; 
chemical attack; minor shrinkage dur 
ng hardening; dimensional stability 
strength; and controllable 
exibility. Major uses pres- 
surface coatings, ad 
hesives and cements. Epoxy 
are prepared with epichlorohydrin 
ind any of a variety of chemicals 
having hydroxyl groups in their mole- 
important of which 
Condensa- 


resistance to 


on 
depreas ol 
ently are as 
resins 


Cules, the most 
is presently bis-phenol A, 
tion products with bis-phenol A are 
characterised by (1) ether linkages 
in the molecule making it less liable 
to suponificeation, (2) a great distance 
between the portions of the 
lending flexibility for cross 
(3) polar nature 
which explains its 


reactive 
nolecule 
inking reactions, 
ol Lite moiecule 
great adhesion. In the field of ad- 
Nnesives, the epoxies are excellent and 
ire held back only by their relatively 
gh cost. This can be overcome by 
specific 


ormulating adhesives for 


end uses. By changing conditions of 


preparation, resins which cure at am 
nent temperatures or With one or 
vo hours of bake may be 
These may be 


prepared. 
considered ius two 
resins Which reach their most 


nactive state upon further reaction 


ibove inder which cond 
tions the reactive groups in the mole 
cule all react. In the field of coatings, 


epoxies are solving some of the prob 
lems of fragility, lack of chemical r 


sistance and lack of adhesion ‘ 


countered in) present plastic finishes 


Characteristics of co-polymers ine 
discussed and typical ises noted 
Epoxy resins are having increasing 
use In encapsulation where they ap 
proach optimum requirements: low 


viscosity, long pot life, low gelling 
temperature, short curing time, mil 
or shrinkage, good adhesion, low 
water absorption, good electrical prop 
erties, ete. For this purpose a low 
weight polymer is used 
cured with either an addition agent 
or by means of a catalyst. In lami 
nates, the use of epoxies has increased 
tremendously 
bility, adhesion to fibre reinforce 
ments and strength. Although their 
is expected to 
continue to grow. A list of Italian ap 
plications of epoxy resins and their 


which is 


because of their sta 


cost is still high, use 


manufacturers is included. 


THE USE OF REINFORCED 
PLASTIC MATERIALS IN THE 
AUTOMOBILE INDUSTRY—Giorgio 
Anglesio. 

The article describes types of auto 
bodies and components produced in 
the U.S., names of manufacturers, 
and methods used in production. Pro- 
duction several European coun 
tries is similarly analyzed. Problems 
of expanding production to con 
mercial mentioned 
and are compared to some of the di- 
rections in which further development 
is being undertaken. Public transpor 
tation is the field in which the great- 
est use is being made of reinforced 


proport ons are 


short runs are it 
volved and becauss physical propet 
ties of the completed product are ad 
Other products in which 
particularly 
sre battery containers and 
tunks. the 
reduced by elimi 
temperature soldering. 


SWEDEN 


SWEDISH PLASTIC ASSOCIATION 
TECHNICAL BULLETIN 


Volume XI, Nr. 12, March, 1956 


Walter Werber 


plastics because 


vVantageous, 
physical 
helpful 

gasolit ‘ 


properties 


latter cause, 
maintenance cost 


nation of high 


Abstracter: 


THE DEVELOPMENT OF UN- 
PLASTICIZED PVC APPLICATIONS 
IN CALENDERING, EXTRUSION 
AND INJECTION MOLDING — by 
M. van Kemmel, Solvic SA, Brussels, 
Belgium. 

The author traces the history of 
rigid PVC from its origins to its 
present state. Beginning with re 
duced amounts of plasticizers 


(Please turn to Page 59) 
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Western New England 


Edited by 
Charles P. O'Donnell 


Vonsanto Che mical Co 


Springfield, Massachusetts 


Injection Molding Developments 


C. P. O'Donnell 


Mr. Gordon B. Thayer, Plastics 
Technical Service Specialist of Dow 
Chemical Co., was the featured Spe ak 
er at the Western New England 
Section’s January 9 dinner meeting 
The talk, given in the Bradley Field 
Terrace Dining Room, 
“Recent Injection Molding Develop 
ments” and was held under the tech 
nical chairmanship of Mr. Richard 
Plichta, Fuller Brush Co. 

Mr. Thayer introduced his theme 
with the statement: 

“Theories and hypotheses in co 


concerned 


junction with laboratory and molding 
plant experience, have combined to 
uncover a few key points or funda 
mentals with respect to high injection 
speeds, melt extraction heaters, mold 
rigidity, hot runner molds, polyethy 
lene, thin wall moldings, automatic 
operation and other topics of feverish 
interest to most of the people in the 
injection molding industry 

He went on to Say that the heavy 
responsibility plastics engineers 
sumed in making engineering and 
equipment recommendations vould 
be somewhat mitigated if fundament 
al reasons could be added to the 
observations and experiences report 
ed. The speake r explained that h 
talk was an endeavor to discuss key 
points in an attempt to determin 
a basis for orderly appraisal ane 
continued development. M iny of the 
points he would discuss were ul 
answered, and possibly others in the 
field could supply these answers, 
of which might serve to establish the 
necessary fundamental reasoning 
which was 

Melt viscosity and heat transfer 


now Sparse 


characteristics, the Dow re preset 
tive explained, can be shown to verify 
the good results reported with melt 
extraction heaters. These heaters are 
helpful in eliminating air from. the 
melted plastic, which in turn is a 
aid in minimizing oxygen degrada 
tion. Extremely rapid melting of thn 
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layers of plastic can reduce thermal 
degradation of thermoplastics and 
ean provide a uniform temperature in 
the mass of plastic which is foreed 
into the mold. 

Some of the fundamental proper- 
ties of polymers, such as melt viscos 
ty and crystallization induction time, 
which have not received a great deal 
of attention in molding technology, 
appear to provide corroboration to 
some of the hypotheses which recent 
experiences in molding refinements 
ndicate can be formulated. 

Melt viscosities in relation to in- 
jection pressures for various thermo- 
plastics, including polystyrene, high 
heat polystyrene, acrylo-nitrile co 
polyethylene, show 
some reasons why higher injection 


polymers, and 


pressures make the polymers more 
fluid as readily as higher tempera 
tures can, with less danger of ther 
mal degradation. 

Melt viscosities in relation to in 
jection speeds show the advantage of 
high injection speed in making. the 
plastics more fluid. Melt viscosities 
n relation to temperatures show why 
the mold should be filled rapidly, and 
is another positive indicator of the 
advantage of increasing injection 
speeds. Crystallization induction time 
for polyethylene is very short, and 
the mold must be filled quickly to 
avoid filling after crystallization has 
begun. A low mold temperature can 
be an advantage in obtaining short 
cycles for polyethylene because the 
crystallization time is shorter at low 
temperatures, Injection speed should 
be measured by the velocity of flow 
plastic and by mold fill time for 
reasons of correlation with the poly 
ner properties. 

Mr. Thayer remarked that with 
more and more being expected of 

attention to every 
critical factor was needed. This is 


particularly true in eliminating oxy 


plastics, more 


gen degradation in the new polymers 


Mie 
developed in answer to the need 


expand business operations, hh 
avoiding oxygen degradation, a uni 
ormly low plastic stock temperature 

desirable; this uniformity would 
permit lower molding temperature 
than are now prevalent, and thereby 
shortening evele lo avoid he it cle 
gradation it is advisable to heat the 
coldest material, rather than increase 
heat at the heater wall, which would 
bring the high temperature areas of 
the plastic closer to degradation 
The guest then discussed Melt Ex 


Heater 


nectior with this search for answers 


tractiol Polyliners con 
to the above problems. Inserted into 
the heating cylinder, the heated poly 
liner allows passage of melted plastic 
from its inside core, through mall 
holes, to the outside of it hell Ry 
extracting melted material from the 
surface of the melt the liner permit 
substitution of unmelted sub-surface 
material, to be in turn melted. 

Mr. Thayer deduced several de 
sirable results from the use of the 
polyliner. Only plastic to be used 
immediately is melted, thereby ob 
taining the desired short melt period 
The liner by-passes the problem. of 
low thermal conductivity of plasties 
and is able to maintain a more even 
stock temperature. Although — the 
stock in the center of the mass 
close to melt point, it still is in 
granular form. This permits exhaus 
tion of air as the stock is gradually 
compressed, thereby greatly limiting 
oxygen degradation. The Dow engi 
neers also felt that use of the poly 
liner greatly reduced pressure loss 
at the extruding end of the cylinder. 
A brief discussion on shear rate and 
evidence supporting the belief that 
increased shear rate decreases melt 
viscosity, concluded the talk. re 
lation to this area, there are indica 
tions that the newel thermoplastics 
need increased pressure 

The Dow visitor used several slice 
to clarify the technical figures of his 
findings. They demonstrated the ef 
fect of graduated temperatures) on 
melt viscosity; shear pressure 
for both general purpose and high 
heat styrene; the design of the Melt 
Extraction Heater Volyliner; shear 
rate in relation to pressure increases 
and other lich on melt viseosity 
temperatures and relative to erystal 
lization induction time 

The ubsequent question and = at 
swer period was quite animated and 
developed further areas of interest 
to the S.P.E. membership. Mr. Thay 
er commented on his group’s develop 
ment of a “Coplastometer” for test 
ing melt viscositie He offered lit 
erature on the meter’s development 
and application to all nterested 
S.P.E. members writing in 

The meeting ended after a note of 


appreciation for My 


Thayer’ itp 
pearance from the Section lT’resident, 
(Pro phy lac-tie 


Mr. Lew Gustafson 
grush Co.) 


y 
° 
i 
if 
Fifty one | 
~ 


Mother-Son combination — Mary Denny and her son 


for 1958, to be held in Detroit next 
January. 

Dick Denny enlisted in the Marine 
in 19483 and spent three years 
duty being dis- 
a Sergeant. Following his 
entered Alma College and 
graduated in 1951 and then took post- 


work at Wayne State Uni- 


Corps 
in active overseas, 
charged ius 
return, he 


graduate 
versity. 


Dick is married and with Hugh 
Whitlock handles the sales for their 
company in Michigan, Ohio and In- 


diana. Dick and Hugh team up as Co- 
Chairmen of the House Committee 
for the Detroit Section as well. 

Because of this, it will be coneeded 
that the Detroit Section is composed 
of many closely knit relationships 
both friendly and family!! 


Upper Midwest 


Electroformed 


Cavities 
F. W. Brown 


The Upper Midwest Section held its 
January 21 meeting at Worwa’s Cafe. 
Paul Becker opened the meeting with 
a brief report on the January tech- 
nical conference. Nineteen Upper Mid- 
chartered Braniff 
plane for the trip. 

Our evening speaker was Mr. W. J. 
B. Stokes of the Electromold Corpor- 
ation. His topic was entitled “Electro- 
formed Cavities for Plastie Molds.” 
Until recent years, widespread use of 
the electroforming process Was pre- 
vented factors: stress in 


west members 


by several 


The Detroit Section's 
Richard (Dick) Denny 
Detroit 
Unique ‘Family Team’ In Plastics 
Phy Detroit Section holds the 
etiolr oft being able to 
f the most unusual 
in the entire plastics 
the plastic realm, many 
rought to mind of sons 
their father’s foot-steps 
n his efforts towards 
n of “Better Plastics 
i engineering,” but rarely 
find Mother and = Son 
pursuing the plas- 
Consequently the mem 
Detroit Seetion can point 
th 4 Mary Denny and het 
“Dick” Denny both of 
re actively associated with the 
1 ‘ ndustry through Whitlock 
\ t 21655 Coolidge High 
\ Park, Mik higun. 
graduate of high school 
i nd b college and took night 
plastics to further her 
kt n her chosen field. Het 
‘ began is ua steno- 
d switehboard operator in 
' 1) t office of the Monsanto 
( ‘ ( pany nnd she rose to 
> ( respondent and Office Man 
} ! her twenty year tenure 
~} re rned her position. in 1949 to 
n active role as a partner 
e formation of C. H. Whitlock 
d Associnte Mrs. Denny has been 
ct n the SPE since its inception 
194] doh for many years cap 
filled’ =the office of Reeording 
ry for the Detroit Section 
She be called upon this coming 
! handle with Carl Whitlock, 
General Chairman, the myriad of 
ed in the successful plan 
te f the National SPE Conference 


the electroformed deposits, inability to 


deposit metal in deep recesses, and the 
inability to plate thick shells. In 1951 
the London and Metal- 


lurgical Company started a researc} 


Scandinavian 


program which several years ago cul 
ormed molds eal ed 


minated in electrot 
“Nicoform.” Cavities produced by this 
have a 


process “working” layer of 


hard nickel and a 
Mold making by 
opened up many new possibilities. A 


backing of 
electroforming has 


copper. 


most any material can be used to form 
the master because no stress Is ap 
plied to the master. 
Electroformed molds are characte? 
ized by perfectly matched curved part 
i design, 
efficient 


ing lines, intricate surface 
sidewall detail and undercuts, 
cavity spacing, sharp raised cavity de- 
accuracy. Mr. Stokes then 


nics of repairing and 


tail, and 
cited the econo 
replacing cavities by the 
electroforming process. Electroforn 
surfaces and are ac 
distor 
should be 


damaged 


repairs are fo 
complished without 
tion of the 
chrome plated for 
resins but 
plastic. Mr. Stokes gave an 
account of 


stress 
Molds 
thermo-setting 
thermo 
interest 


part. 
need not be for 


ing and informative 
troforming and concluded his remarks 
by exhibiting a number of molds 


Central Indiana 


Design Problems 


Of Acrylics 
C. R. Smith 


the threat of hazardous 


Despite 
driving 


members of the 


conditions, thirty guests and 
Central Indiana Se¢ 


29th, to 


tion turned out on January 

hear Mr. Mort Blumenfield of Rohn 
& Haas Company, discuss design 
problems as they pertain to Acrylic 


Materials. 

Mr. Blumentfield his talk 
with a basic explanation of the re 
fractive reflective 
acrylic 
slides illustrating the paths of 
rays introduced at various angles to 
different 
onstrated the critical 
transmission in this material as well 
through 


pre faced 


and qualities ol 
plastics. senmes of colored 
light 
dem 


acrylic parts vividly 


nature of light 


as a means of controlling it 
good design. 

While admittedly 
sents its own design problems, Mr. 
Blumenfield did set forth 
damental principles to be observed 
acrylic up 


each part pre 


some fun 


dealing with decorative 
plications. In his 
a successful design is through 


work. 


opinion the surest 
way to 
the use of 

This served to intro 
duce the following new Section Of 
ficers: President, Mr. Harold Riley, Jr., 
Riley Heating Equipment Co.; Vier 
President, Stephen Ransburg, R.C.A. 
Victor; Secretary, Mr. Walter Ells 
worth, Industrial Mfg. Corp. and 
Treasurer, Mr, John Remley, R.B.M. 
Division. 


careful model 


meeting also 
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: 
pa 
Bitte tr 


Detroit Leaders 
Prepare For 


14th ANTEC 


The Executive 


ected for next Teel 
eremn Vhicl 
n Janu: IDS. 

committe held 
tional ng 

‘ feat act p ‘ 
Internatior ‘ | el 
ft England, Fran d G 
re plasti process aL 


ntries 


tions I tneir coul 


members of the 
Treasure r 


Freeman 


1958 Technical Conference 
John Slater 


Secretary 


Connecticut 


Fabrication Of 


Fluorocarbons 
David Mersey 


Company, North Haven, Con 


sts the fabr cat ol the 
irbons, presented the prog 
Teflon witl ts iInigue 
echanical, electrical, and p 
properties is a news 
of plastics mate? s. It . 
ered 1958 ! connectiol 
reh being dor on refrig 
gases. Although clussified as 
noplastic, ino compression 
tions t is handled as 1 pe 
ire based b ty 
formed and sintered 
temperatures, Teflon does 
tself to 
This compound comes in a g 
powder for molding (types 1 
ind eXtrusior >) 


persiol (ty pe ol ( 


Teflon, tetrafluot 
polVvi ted D\ 
thesis ! t 
rties nt l 
ther singl erial 
natural o7 de, 
tunding ! ts extl ! 


chemical attack, unusually 


mal stability, low dieleetri 


high lielectric strength 
adhesion and low coefficier 
tion, ts rete! 
ties ver il xt! 


range of temperatures.’ 
Mr. Clarke described 


fabrication, 1 


nethods 
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Kansas City 
Trends In Injection 
Molding Equipment 


K. A. 


Kauf 


\ 

’ 
a 

} 

D 


mann 


Make A Date For '58' In Motor City a, Me 
Ise ¢ Fred rman; Carl Whitlock, General Chairman: Jay Kuhn ei 
Co-Choirmon, 
ipplie 
ne process it Detwee! sin ! pound ehambel 
a | Teflon | compres ! ped oand 
The Connecticut Sectior Jiu Proces ny ! Ul ( ry t I} 
meeting took place at Bridgeport ! ect n r to powde) et ing le ting ne capacity 
the eleventh of January. Mr. J. W ! isually done wit rar lt true that such « mare 
Clarke of the Joclin Manufacturing type extrude Here the compound t for give! chine 
fluo) t er ad Type ‘ 
LOOX COSILV \dadit t Ke nha davilgnt po 
rh t Del t tind a cre nad peciheally iit 
( nes tings re 1} VetTnviens rhe ‘ 
ry t can be had { he! ( ns, buckets, na the like ‘ 
th te color range from clear to black t t it not nece 
tit It \ preg ited nt pul ‘ ! cl rhe oft t 
felt, etals, ete tan ror deep a product 
dered To facilitat s talk, Mr. rk Injection e inerensed 
aque wed some excellent slides, na the evel 
hig s company, continu t by eard., Mh Bishey 
re ne t hy pel 
cubic ‘ 
irs ne t 400-500 nehe per omit 
iImpregnatior il He felt that higher 1 nhonor fi 
We feel we cannot improve on the me eee peed d be offered optior i eS 
book. so we take page from duPont The Kansas City etdekon held it qu t { ne e | ( 
t 
| op, Sale ger, Plastics M the Maceafe ‘ If tl 
hinery D n of HPM, on the sub trend continues, rather than gene a 
ruct ect f “Trend n Injection Molding \ d nsice bl 
it Equipment.” t be borne by the injection 
tre { Mr. Bishop explained ho t! d d Lut t vele feature nd Soe 
hish th pment of ! matel na tn tat 
arg nadustrial aing’s as nad cor ‘ the | tit 
per molding equipment. H talk d 
\ ‘ ustrated through the use of many Phe K f the SPI i! rm if 
t 


Newark 


Maintenance Of 
Molding Machines 


Robert A. White 


Ihe first meeting in the new year, 
195 vas an indication of the growth 
f the S.P.I ind of the interest of 
the membership of the Newark Chap- 
ter t ctivities and responsi- 


The January Yth meeting was a 
on, Ne wark Section be- 
ng hosts to the New York Section, 


yitn a i ttendunce of 175 mem- 
bet nd g ts 

After a brief discussion of busi 
ness matters, the group was address- 


Rubin, the new pres 
dent of the New York Section. Mr. 
briefly of the bright 
future n view for the plastics in- 


Announcements were made on the 


pending trip to the Annual S.P.E. 
Convention Advance flight reserva- 
tions for group travel of Newark 
Sector members were sold out. 

The panel discussion on the Main 
tenance of the Hydraulic Molding 


Machine wus moderated by Mr. W. 
W. Grvee, Executive Engineer with 
Marx & Co., Ine. Mi Gryce 
perhaps the title of the 


Louis 
idvised that 


should be “The Care and 
Feeding of the Molding Machine.” 

The first speaker, Mr. John G. 
Thompson, chief engineer of the In- 
Molding Machine Division of 
Lombard Governor Corp., spoke on 
Machine Maintenance. Mr. Thomp 
analogy to Aircraft Mainten- 
encompassed planning inspec- 
tions, daily operating inspections, ap- 
praisal of information, and main- 
tenance of records—these providing a 
basis for prediction of work to be 
done. Preventative Maintenance was 
defined as the prevention of break- 
down; enabling one to choose the time 
to perform maintenance as_ experi- 
indicates from evaluation of 
maintenance records. 

Mr. F. R. Cinco, Electrical Engin- 
eer of the Reed Prentice Corp., stress- 
ed the importance of proper main- 
tenance of electrical equipment. The 
effectiveness of such a program be- 
ing reflected in the number or fre- 
quency of shutdown for emergency 
repairs. An important phase of elec- 
trical component maintenance is the 
identification and evaluation of criti- 
cal items, and providing for replace- 
ment of such components. 

The outstanding deterrents to prop- 
er functioning and long life of elec- 
trical equipment are dirt, dust, chem- 
icals, improper lubrication and vibra- 
tion. Mr. Cinco indicated that con- 
sideration is being given to the is- 
suance of an electrical maintenance 


discussion 


ject ion 


son's 


unce 


ence 


Pre ntice, as a 
provided DY the 


compon 


data sheet by Reed 
supplement to those 
manufacturer of the 
ents. 

Mr. G. C. Bonnell, 
manager of Vickers, 
ing the Maintenance 


System, 


basic 


assistant service 
Inc., in discuss 
of the Hydraulic 
analogy to 
the human circulatory system. Pres- 
sure, temperature, oil condition and 
noise all tell a story, as does the 
blood pressure and condition, body 
temperature and noise of the heart 
or pump. Brief mention was made of 
the service school conducted by Vic- 
kers to assist in training hydraulic 
maintenance technicians. An_ invi- 
tation was extended to all present to 
investigate the program and advan- 
tages offered. Superior maintenance 
requires selected men, trained to an 
alyze and trouble shoot, checking cir- 
cuit prints before dismantling equip- 
ment. 

Hydraulic fluid, as the life blood 
of the System, was well presented by 
Mr. Robert O. Sharpe, Senior 
neering Represe ntative for 
Mobil Oil Co. The essential 
teristics of the fluid were discussed 
in detail. Effect and function of vis- 
cosity, oxidation stability, film 
strength, rust prevention and demul 
sability were all discussed. Flame re- 


made a_ perfect 


Engi- 
Socony 


charac 


sistant materials were also touched 
upon; the additional costs of such 
materials being considered as insur 


ance premiums for fire prevention. 


lsocyanate Symposium... 


* 


This is just a part of the crowd at regional lsocyanate Symposium conducted by the Upper Midwest Section. 
lt was held in Minneapolis, Minn., on October 23. 
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Southern Southern California 
Acrylic Resi Progress Report on Tool Plastics 
y ns g p 
Lj U R. K. Griffith 
n Ig ting Ses The Southern California Sections port on Tool Plasties.” Looking back 
f the S.P.E. and S.P.I. met jointly to the 1946 S.P.1. West Coast Syn 
it Seully’s Restaurant on January posium, Mr. Hastings noted that too 
John W. McCauley, Ht 10. Past S.P.E. President, William J. plastics were well est iblished on the 
Dewar, presented the new officers: Coast at that time. Pioneers in thi 
At a joint meeting of 52 I.E.S D. A. Hamilton, president; R. K. field included Albert Nobell, Nobell 
ind 26 S.P.E. members, three speak Griffith, vice-president; J. G. Fuller, Resins, and C. L. Wurdeman, Rezo 
ers presented the major advantages Jr., secretary; and Tom _ Schaub, lin, who successfully developed and 
ind disadvantages of the three major treasurer. The new section directors applied phenolic casting resins. Fron 
plastics used in the lighting industry ire Leo Costanza, Tom Schaub, and Southern California, tool — plastics 
The acrylic resins were discussed by Charles Zimmerman. spread across the U. S. and abroad 
Paul Landers, Sales Engineer for the W. Brandt Goldsworthy,  S.P.1. With numerous advantages 
Rohm and Haas Co.: polystyrene by Chapter President, introduced J. Al metal, wood and _ plaster too! pla 
W. E. Brown. Mer. Testing Sectior Carmien, of the S.P.I. tes application 
of Dow Chemical Co., and vinyls by ‘acific Coast Plastics Exposition and . 
D. A. Hills of Luminous Ceiling, Ine. National Conference. Mr. Carmien rec 
Mr. Landers pointed out the light utlined the activities of his wii have partially yielded to polyesters 
stability, clarity and high rate of mittees and their progress. The Ex and those in turn to epoxies. A rela 
ight transmission of the acrylic res position and Conference are sched tively stable price structure for all 
ns. He also observed that the main  Uled for March 18 to 21. In the 20 three resins has not retarded theit 
reason acrylics weren't used unive) year history of S.P.L, this is the first rapid growth. Thermal limitation 
sally in lighting was that in some can these events have been held in of existing resins present a challenge 
applications, primarily indoors, othe? the West. Space in the Exposition to the industry. 
natevinln were able te « was sold out during the first offen 
ak ng. Arrangements are being made to \ variety of plastic tools loaned 
Thi rigidity and ease of forming of accommodate ai long waiting list by the Douglas Aireraft Company 
iervlic sheeta however, did account Every indication points to the most and North American Aviation, In 
for considerable use of this material successful Exposition and Confe) were discussed. Questions from thi 
for indoor modular units date. audience stressed interest In the us 
Mr. Norry Hastings of Hastings of plastic tools for polyester and in 
> Plastics presented “A Progress Re jection molding 


Mr. Brown, in discussing polysty 
ene, agreed in principle with Mr. 
Lander’s remarks regarding indoor 
ind outdoor comparisons of the two 
naterials. He pointed out that. the 
main disadvantage of polystyrene in 
lighting, that of color stability, was 
rapidly being eliminated by the sty 
rene producers. He observed that 
newer formulations of light stable 
polystyrene can serve in ultra violet 
light for five years of normal ex 
posures without noticeable degrada 


tion of color. On the advantage side, 
besides low initial cost, Mr. Brow? 
pointed out that styrene offers sin 


liar design properties and ease of 


forming to the acrylics. = WI 
Mr. Hills’ discussion concerned p. O K 


narily the completely lighted ceiling Dryer 
but he also pointed out that foot 
square modules of formed vinyl sheet 


Whitlock Automatic Hopper Dryer 


ire rapidly becoming a factor in the 


lighting field. Vinyl strips or modules Dries the material faster and more effectively, holding : 
offer a self extinguishing, high it to a predetermined temperature. Proved successful on 
tensity—low brightness ceiling that nylon, acrylic, butyrate—also on other materials where 


: surface moisture is a problem. 
neurs no penalty on fire insurance 


rates when installed below sprinkle Whitlock Automatic Hopper Loader 


system. Ease of installation and 
Transfers materials automatically from any container 
cleaning as well as low tInitlal cost . 
at floor level to hopper. Keeps materials at a con- 
were other advantages. He obs Eves stant level in the hopper, insuring a uniform supply : 
as did Mr, — ens vinyl pro to the heating cylinder 
ducers were rapidly eliminating the 
disadvantage of color. stability. Write for Literature 
At the December meeting of the ,- 
Southern Section, the 1957 officers fl H. WHITLOCK ASSOCIATES : 
; art, resident; erbert Ff. Lo 
ing, Vice President; W. B. Erb, Se OAK PARK 37, MICH. Thcninar Casilie | 
retary; John W. McCauley, Treasure? : 
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GREAT AIDS 
MATERIAL 
ges 
| 


“Plastics in Building’ 
New York Sets April 3 


For SPE Regional Conference 


ond 


plastics engineers, contractors, architects, decora- 


tors, designers, 


hermoplastics—Decorative Plast 


\crylies-Henry Peterson, E. I. du Por 


|’ et Fred Sutro, Spencer Che 
Styre Ha Cooper, Koppers Co., 
\ I. k. Nichols, Chicopee Mfg. Co 

Phermosets—sStructural Plastic 


|’ i? e, Bake te 


( 


& Haas ¢ 


f \pplications—Clay 


Buckminster Fulle peak on Bu 
t the dinne 


Tariff and other undesirable statist 
Members Ne 


Ics 


t de Nemou? 


mical Co 


Ine. 


s 


ldings of thi 


ics. 
Members 


Reg tration & ine] ~ 
I tion & d $11.00 $15.00 
| ‘Sworks” 
SPE, Sent te Herbert W. W ebe 
i it ‘ c., 457-88 Street B YN, N. 
ty Marcl Those \ to chancea 
iit i i it | ve expect an attend 
mee ‘ noo 
Society of Plastics Engineers, Ine. 
Herbert W. Weber 
Rotuba Extruders, Ine. 
137) Kighty-eighth St.. Brooklyn, New York 
Enclosed is my registration and the reservation 
information 
Name 
Address 
Companys 


New Gating for Acrylics .. . 


(Continued from Page 20) 


Summary 


The benefits to be gained by the two types of gating 
discussed are better appearance, more iniformity fron 
ca v to cavity, reduced welds and sinks as a result of a 
mo ntimate contact with mold surfaces without ex 
cessive pressures; uppermost is the apparent improve 
ment in such physical properties as craze resistance and 
dimensional stability 

It is impossible to recommend a universal standard 


gate or tab size that would suit al of molded parts. 


With the data ] 


it should he 


types 
isted herein on a large variety of molds and 
shapes, possible o select combinations to suit 


the mold being designed. The following basic recommen 


dations are widely used in molding acrylics: 
1. Sprue Bushing—11/32” dia., “O” en 
2. Nozzle 9/32” dia 
3. Runner 5/16” F.R.—Below 10 


in length 

Minimum of 0.875" wide x 0.625 

long x 7 Sths of the cross section 
deep, 

It is important that the gate be located in the 

center of the 


of material into the cavity. 


length of the tab for best dispersion 
5. Land length should not exceed 0.075 

6. It has been found that an increase of the tab area 

is more beneficial than an increase i 

The restriction must be maintained 

Much of the 

of intense curiosity and searching on the part of our cus 


information reported here is the result 


tomers. Without their complete cooperation the work neve 


could have been started or completed. Included among 

these are die casting people from whom much can_ be 
earned about flow. 

Reference is also made to the excellent pape by 

Bostwick and Joslin of Bakelite Co., on restricted gating 


of 1 nvyls, which appeared in the Oetober 1955 issue of 


Moder 


Plastics. 


book reviews 


TECHNICAL SEMINAR ON SYNTHETIC LATEX POLY- 
MERS. Published 1956 by Goodyear Tire and Rubber 
Co., 44 pages, paper bound. 

This collection of technical 
synthetic 
butadiene-styrene type, to 
textile and other 


papers by key Goodyear 


personnel helpful information on 


presents 
latices, particularly of the 
prospective users in the paint, paper, 


fields. Scope of the discussion includes theory of emulsion 


itex manufacture 


polymerization, evaluation 


ind 
non-theoretical (and non-commercial) 
D'lanni 

More and 


seminar approach in prome 


procedures, 


latex applications, all presented i simple, practical 


nanner. Papers by 
and Smith are especially well done in this respect. 
more chemical coneerns are utilizing the 
technical iting raw materials. 
irs to be 


The Goodve ur ¢ Tort orth repre sentative 


ts class, and will no doubt be of interest to many 


paper and textile industries 
D. E. Cordier 


SPE members in the paint, 


March, 1957 
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hk New York Section will hold its sec=___mZ: | 
n Am , att Hotel Statler in New York 
(‘jt Pre nted whiel hould be of interest 
4 
j j ‘ or \ be held thi 
‘ Deon \ M nea 
\ 
1. 
Polvesters( W. Proudfit, Celanese Corp. of An 
| ! I) 1) Senseman, Ciba Co 
Mi W 1) \ riciat Cyana d 
| i! I M. Bailey, Nat nal Aniline 
bye Richard Adams, Owens Corning 
The afternoon se on on applications has been estab 
Jane Mitarael of Industria Design 
Ma i ‘ 
| | J I} Orr, Sheff eld Plasties. of 
& Int Decoration Adi Fitzner, Fit eee 
‘ \ ‘ 
Pip & Plumbing Fixtu M. Martin, Bassons 
bot 
Plastic Bu ponents | Contin, Monsar 
to Chemica 
Plasties and Building Codes Frederick Rarig, Seere- 
tary, Rohn 
Sur Meyers 

Bakelit ( 


Baltimore-W ashington 


New Pla 


stics 


Materials and Uses 
Are Forecast 


Lewis C. W 


Mi R L. Var Bo 


sultant to Moder 


of the “Plastis 


growth of the import 


only twelve year 
nd Pete Rector (then 


ether and publishe 


statistical 

Stic au \ 
st 
Delrin” from form: 


naterial won't be 

illy for “several 

ng to the manufacture 
Vater absorpt 


allace 


skirk, 
n 


ance ort 


justry, Van Boskirk revealed that 


ag 


report 


hyde, 

Its extre 


on, neat 


edito! 
Plastics and 
cope,” presented 


of WPB) 
d the first cor 


Whilk 


tance, flexibility and potentially 


mike t one of 


elopments of 


the 
1956 


Bo ul nteresting 
nfor ill but absent 
rature. Since the 
! erested in boron 
ie] d plastic 
t hemists 
rk 
Methacryla co 
dow The growth f 
Vill end he t 
rl emi ced poly 
Rigid PV¢ plea 
heet, id n polyme 
elopl t ereo-sp 
u ) po ! gid and 
‘oums, and medium density 


ments in handling 
PVC may well mak 


per veal 


A iffticers fo the 
President, Clare Milton: 
dent, Dr. Al Lightbody; Treas 
Barney inklir and 


Wolock, the outgoing 


\l Lightbody annour 


firs An 
in rec 
An adequ bet 
papers ha been rec 
chnologically 
Hos for he 
Ordnanes I ry 
Maryland. TI \ 
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Vice 


cretary 


President 


ced that 


chi il 
sti up 
qu 


see it in 
booth 108 


at Pacific 
Plastics show 
March 18 to 


FULLY AUTOMATIC COMPRESSION PRESS 


THE SHOW! 


... because it 
--.and 


Continuous operation with 
LEAST attention. Lowest in 
Cost...Highest in Production 


DON’T FAIL TO SEE IT 
IN OPERATION! 


BOOTH 108 


PLASTICS SHOW TO VISITORS 


SHRINE AUD. A useful 
plastic article 
—produced on 
MARCH 18 to 21 the spot! 


LOS ANGELES 


Write for brochure and 
3205 Exposition Place Angeles 18, California 


, 
in interesting paper on “What's New 
n Plastics.” 
As an indication of the tremendous 
it 
r is duPont’s 
t m- qr 
mie 
prices ore ex 
citing 
but 
med ; 
pias 
aunt 
their : 
Keep 
this 
ex 
ters af 
% 
ited . 
Zia 
cine 
flex 
poly 2 
ethylene are the fields tending to 7 
vard most rapid growth. Improve ‘ 
techniques for 
this the first ; 
of polvethyvlen 
are 
Miss 
it 
Nancy Khucker, 
\ rousing ovation was given In 
ort 
d to assure 
s the Nava Sa 
1 
Mareh 13. = a : 


ALLONS pail 


frank/ 
colored perfec tly every time 


aking 


I have spent several months study- 


the SPE. Along with this study has 
been a study of the changes which 
have been made and the changes 
which have been proposed since 1951. 
A study of the proposals to change 
and of the changes made reveals what 
I consider to be a glaring fallacy 
in the thinking of this day and age. 


The thinking error to which I refer is 
4 Flexible, dent-proof, the failure to consider that the “status 
% seamless utility quo” is one of the alternatives. The 
q pail of polyethylene, usual philosophy seems to be: “We 
: made by Republic have to make SOME change.” How- 
f Molding Corporation, ever, to this we could reply; “Why? 
; Chicago, Ul, and Why, do we have to change ANY- 
colored with THING 2?” 


Gering DRYCOL. 


My observation is that most of our 
difficulties in any program stems from 
one of three things. (1) Too hasty 
consideration, (2) acting on incom- 


Ke ie plete information, or (3) catering to 
someone's prejudice or preconceived 
idea. I do not counsel delay for the 


sake of delay, in fact, I believe just 
the opposite. When the time comes 
for making a decision, make that de- 


with 


When Republic wanted a coloring agent for this big 


polyethylene pail, they knew they would get perfect results with clates am the thesis of the mast com- 
Drycol, Gering’s one-step unit-packaged coloring agent. plete information available or obtain- 
[he pigments in Drycol are the same time-tested able, Delaying a decision while wait- 
pigments used in compounded thermoplastics you buy already ing on some information that may or 


may not be provided, is only to delay 
the final day of reckoning. In any 
case, the first decision that has to be 


colored. They are light-stable, heat-resistant dust-free, and 
carefully color-matched by Gering. 


Drycol is packaged in units to color one hundred pounds made is that we MUST decide either 

of plastic. You have no weighing to do—and no chance of error. pro or con in a particular matter. 
Drycol helps you produce special orders in a hurry . . . cuts A decision to “do nothing,” i.e. con- 
your inventory costs on colored plastics. tinue doing exactly as we have been 
Immediate shipment of all standard doing, can be just as important as any 
and special colors, other decision we can make. The 
thoughts expressed here are occa- 


Blend-Eze, Gering’s specially 
developed wetting agent, can 
be used with Drycol to give 
superior color dispersion 
and eliminate dusting. 


Drycol is also available sioned by the fact that Congress is in 

in special tinsel, metallic, session, Several of the Stat» Legis- 
and pearl effects. It latures are also in session. I am 

will pay yeu te check frightened by the multitude of bills 

tossed into the hopper, Obviously, 

with our technical many of them are directed toward 

service department. gain for some particular pressure 

fy group. I feel that many times our 
public officials say, in effect, “We are 


going to change the law. Do you want 
it changed to read -or — ag 
Actually, their first question should 


the one-step iii coloring he whether we want to have the law 


changed 


In case you have become confused 
about the theme of this article, let me 
try to express the theme by a simple 
illustration. When driving your auto- 
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Pioneers in modern plastics for over 30 years! 


ing the Constitution and By-Laws of 


7 a 


rite a mall i\ 
p at every intersection ar 
hether to make 1 rigl tui 
ft turn? Of course not!! You « 
tinue on the well traveled and well dé 
ined highway to your destinat 
Your destination was decided 
ince and you are not swayed 
uenced by the fact that there 
uuntless opportunities to make « 
sions along the way. It is only whe 
vou arrive at a MAJOR intersect 
that you feel called upon to che 
uur maps to make sure that you a) 
continuing on the right road. It 1 
ttle difference Just What rout 
choose to travel, provided that y 


lave previously decided your 


ation. Let us, as a Society, s¢ 


} 
ADILIS!I 


roals (Such as the ¢ 


nent of a PLASTICS INSTITUTE) 


ind then proceed directly toward that 


ml without spending much t 


il intersections 


(Cont ad. tro pie ytd) 


Sweden . . . (con't.) 


Kurop to achieve gridity to moadaihed 
types in the USA the word wi 
plastic Zod coined it the USA 


nd replaced the former term “rigid.’ 
Reason for this was the fact tl 
mly totally unplasticized PVC affords 
the spec. Datas required for tubs 
pipes, and sheets by the chen 
ndustry. Classification of unplastie 
ed PVC ean now be grouped into: 


eXtrusiol of tubes nau 


and food appl eatiol 


calendering of sheeting for de 
Ve ind packaging purposes 
xtrusion of fil for p ekagit 
| ection olding aust? 1) 
(fittings. ete.) 


Volume XI, Nr. 20, May, 1956 
FABRICATION TECHNIQUES FOR 
UNPLASTICIZED PVC SHEET 
by W. E. Martin, BX Plastics Ltd. 
London. 


Purpose oft th paper is to gu 
the user a con plete I tructior m 
lon the fabrication method for abo 

iterial It beg ns with a discus ” 

f the chem. and phys. propertic nd 
ontinues in great detail th 

Oricatiolr met od ich cutt i 

euur forming nd hing 
printing cleaning \ 
treatise for th: manufacture} 
has problems with rigid Vinyl she 
r anyone who intends to work 
this material. 
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One of the most versatile and effective vinyl stabilizers 
yet developed, ADVASTAB BZ-51 can be used in a number : 


of wavs to achieve these outstanding results: 


» Absolute protection from staining even under severest 
H.S exposures — BZ-51 used alone 


> Long term superior heat stability and absolute protection from 
H,S staining — BZ-51 with boosters ADVASTABS E-82 or CH-201 we 


> Maximum heat stability with adequate protection from if, 
H.S staining — BZ-51 coupled with Barium-Cadmium 2 
stabilizers such as ADVASTABS BC-74, BC-12, : 


BC-105 and BC-147 i 


> Outstanding initial color and clarity — > 
BZ-51 coupled with Cadmium 
stabilizers such as ADVASTABS aw 


C-77, C-79 and JCX. DIVISION OF 
CARLISLE 


CHEMICAL 


Samples and technical 


data are available. 


Write to: 3 ADVANCE 
SOLVENTS CHEMICAL 
NEW BRUNSWICK, N. J. ‘ 
Fifty nine 


a 
Use it with ye 
Cadmium 
stabilizers | 
Barium 
stabilizers = 
IND THE WORLD 
— Effective 
Stabilizer 4 


Close Dimensional 
Tolerances 
@ Trouble-Free 


Nuclear Research... 
(Continued from Page 28) 


k, and is cemented to a tapered acrylic 
tomultipiiel positioned 


igh the acrylic light pipe at the edge 


W ted particles traveling near the speed 
enter a material of appreciab 

they find themselves traveling actual- 

ed of light in that particular medium. 

litions they produce a visible glow known 
phenomenon is utilized in a 
Figure 8 shows a piece of apparatus 
rylic plastic to detect and count high- 
of Cerenkov radiations. Here 
er tubes look at the edges of the 


through acrylic light pipes. 
{nother evice for the detection and analysis of 
cle reactions is a cloud chamber. One 


device contains an atmosphere of hydrogen 

th methyl leohol vapor at a pressure 

re than 500 pounds per square inch. This 
problem of how to construct windows through 
nate the chamber for taking pictures. 


; insatisfactory because of high mechanical and 
involved. A satisfactory solution was ar- 
use of a polyester casting. Figure 9 


ifacture of these windows. The 


the form of a ring, which is machined 


‘TRU-CAST’ Beryllium Copper Mold 
Components Have Everything You Need 
© Long Life 
@ Fidelity of Detail 
© High Impact 

Strength 


Performance 


These “built-in” advantages, plus 
quality guaranteed by over 40 years (ay p22 
of Manco casting experience, go in- 
to every “Tru-Cast’ cavity and core 

adding up to better, faster pro- 
duction at substantial cost savings. 
Write, wire, or phone today to 
bring your production problems to 
Manco —a copy of the 48-page 
‘TRU-CAST’ HANDBOOK will be 
sent to qualified firms upon request. 


MANCO PRODUCTS, Inc. 


2401 Schaefer Road, Melvindale, Mich. 
Telephone: Detroit—WaArwick 8-7411 


to size and then cut into four 90 segments, polished, 


ind grooved for gaskets. 


The newest cle \ pment for the hig speed analysis 


of high-energy particle reactions is the bubble chamber, 
n which the speeding particle leaves a trail, or track, 
of vapor bubbles in a liquid. The tracks are made to cur 


hy strong magnetic fields and are photographed for pre 


cise measurement and analysis. Sucl device is now 
under construction, and will use liquid hydrogen for the 
ictive medium. To create a strong magnetic field, ther 
will be two coils, each with 190 turns of 1.5-inch-square 


copper conductor with a l-inch diameter cooling-watet 


hole in the center. The conductor will be wrapped wi 


two layers of 0.002-inch polyester film tape; the turns 


x 


vill be separated by a 0.020-inch-thick continuous strip 
of polyester and fiberglass mat and asbestos laminate; 
between the layers, or “pancakes,” will be two thicknesses 


of this material; and the coil will be insulated fijm_ the 


surrounding steel by two laye rs of O0.062-inch polye ster 
and fiberglass cloth laminate. & 
Many other examples could be cited involving vinyls 


silicones, fluorocarbons, nylons, and so on and on. This 
paper can illustrate only a selected few, but these serve 
to illustrate how much the continual flow of new plastics 
materials and ideas have helps d to further scientific 


research. 


Molding Thick Laminates . . . 


(Continued from Page 38) 


Molding Studies 


As mentioned earlier, a number 16” thick panels 


blish 


were matched metal die molded in an attempt to esta 
some correlation between exotherm data internal 
delamination. It was repeatedly established that condi 
tions of too short molding cycle or too high. peak exo- 
therm, individually or in combination, produced internal 
delamination, In this series of more than 100 individual 
moldings of 12” x 12” x 7/16” panels that were inspected 
for internal delamination, it was found that the molding 
cycle should equal or exceed twice the time measured for 
the exotherm to reach its peak and that the peak exothern 
should not exceed 320°F, in order that void-free panels 
might be molded. 


Conclusions 


In conelusion, it is our experience that an important 
cause of internal delamination in thick laminates is the 
high peak exotherm temperature obtained in the interion 
of the panels. This exotherm can be lowered by decreasing 
the catalyst concentration, lowering the platen™“empera- 
ture, increasing the filler content, and the judi¢ious use 
of chain transfer agents or chain stoppers all of which 
must be compromised with the economical need for short- 
est possible molding cycles. The use of catalysts with 
slower decomposition rates appears to be another possi- 
bility for obtaining lower exotherms, but has not been 
fully investigated at this time. 
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This is the IMPCO booth at the Seventh National Plastics 
Exposition in New York June 11-15, 1956. 


See another NEW Impco injection molding machine in opera- 
tion at the First Pacific Coast Plastics Exposition in Los Angeles, 
March 18 - 21, booths 431-435. ~ 


IMPROVED MACHINERY INC. 
NASHUA, NEW HAMPSHIRE 


Export Distributors: OMNI PRODUCTS CORP. a 
460 Fourth Avenue, New York, New York 
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experiences productior ind 
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Have complete knowledge of mold, tool and 
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JOURNAL, 34 BF. Putnam Ave., Greenwich, Conn 


CH ENGINEER 


h some plastics experience (pre 


RESEAR 


wckaging or reinforced polyester) who wants 


broader fields; to do research and development work 

th independent plastics laboratory. Duties will include 
product studies, development work testing and report 
vriting. Reply Box 557, SPE JOURNAL, 34 EF. Putnan 
\ Greenwich, Cont 
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overtightening damage ond pipe dope. 
Available in Ye" to 2%," pipe thread sizes 
] Thread pipe 
$10.00 Trial Offer No. 1: eight 4", ten or fitting 
- 4 threads 
Fittings Point in 
desired 
$10.00 Trial Offer No. 2: eight 2", ten direction 
¥%", four 1” pipe thread Fittings. 
Send order to 
Tighten 
TRU: SEAL DIVISION te complete = 
c Fick leakproof 
assembly 
N. thorne, Me I (only light 
Miller Fluid Power’’ is also a Div. of Flich-Reedy Corp. required) 


Sirty two 


Moisture in Nylon... 


ntinued fro | 
molded.” Consequently, the molder ild first establis 
whether or not conditioning is necessary. This can be ac 


complished very simply by comparing the actual perforn 
ance of a few “as molded” test parts with the same parts 
that have been conditioned to 2.55 water by boiling in 
aqueous potassium acetate. The aqueous potassium acetate 
method is suggested here because as pointed out earlier, 
it gives good control over the amount of water absorbed 
and we believe this to be important for a test comparing 
the performance of “as molded” and conditioned parts. 

Once the need for conditioning of parts intended fo 
service in air is established, the simplest and most prac 
tical production method is again the use of boiling wate) 
Since the part is intended for service in an atmosphers 
averaging 50° relative humidity, the boiling in wate) 
should stop when the parts have reached an average wate? 
content of 3 to 4 per cent. This will insure an average of 
2.5 per cent as any excess will evaporate rapidly from the 
surface in service. 

We are continuing to study the other methods of 


steam conditioning for these offer attractive possibilities 
and low unit cost on large production runs 
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ig EASIER AND FASTER! 
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| TEMPERATURE 
Indicated and recorded during a typical | 
day’s production run—not a carefully . ; 
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Egan extruders are the only extruders available : bh 


with an automatic temperature balancing system oy Behe 
which also provides a quick cooling feature 
without pumps, blowers, or compressors. 
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Here’s the brand new Hercules linear ethylene polymer that is 
the talk of the plastic industry. It may be just what you need to 
improve a present product or create a new one. 


HI-FAX— Now available for limited production runs, this new plastic is 
already recognized for its ability to supply premium properties at sur- 
prisingly low cost. What characteristics are you seeking? Heat resistance 

or low temperature resistance? Rigidity or tough- 


ness? Di-electric strength or chemical resistance? 
Improved gloss, wide color range? Hi-fax has them 
all and more. 


j 
] 

Che moldability of Hi-fax is another 
reason so many fabricators are ex- 


cited about this completely new ma- 
terial. Hi-fax is moldable in a variety 
of items ranging from .012" wall dis- 
posable cups at rapid cycles to deep 
drawn waste baskets. It is form 
stable to 250° F 


Rochester, N y 


HI-FAX SOLVES A TOUGH PROB- 
LEM —The plastic selected for this 
chemical ware had to meet a long list 
of qualifications. It had to be un- 
breakable, sterilizable, autoclavable, 
non-toxic, odorless and tasteless. Hi- 
fax met them all. Resistant to a wide 
range of corrosive chemicals such as = 
hydrofluoric acid, glacial acetic acid, 
and aluminum chloride, Hi-fax is 
ideal for such other uses as carboys, For technical data on Hercules plastics, write: 
battery acid containers, chemical 
handling lines, and hospital ware. 

Cellulose Products Department 


HERCULES POWDER COMPANY 


King W ly ington De 
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